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CARPENTRY AND JOISEHY. 

3E are sorry to lie obliged to admit, 
that to cater into a scientific investi- 
gation of the mechanical principles 
which the art of Carpentry depends,, 
m would be worse than useless. By so doing, y 
m should only be occupying valuable space, with- 
l out imparting instruction, or affording pleasnra 
■■to many of onr readers. 
I We should fail in the first, simply because 
mamateurs would not penise such unpalatable 
Jmatter; for so it would be considered by the 
levery-day reader of light literature. The latter, 
Kir pleasure- seeker, would ask why we did not 
Itell him how to make eome ornamental or useful 
hxticle, instead of delivering a dry lecture on 
nhe composition and resolution of forces, the 
Mtrengthfi of different forms of beams, and many; 
Bther matters which are all-important to tha 
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practical carpenter. In truth, there always i 
been, _and we fear there always must be, a ve 
wide distinction between the practical and t' 
aniatev/r mechanic. '^ 

"Wbile the former is dependent on the corre —^ 
scientific principles of his art, to enable him ^^^ 
gnard against the most disastrous consequences, 
the latter is quite satisfied with a mere superJ 
ficial knowledge, sufficient to enable him tn 
carry trifling matters to a successful issue. J 

Carpentry is one of the most interesting and! 
useful branches of mechanical art. It is also ai 
cleanly and healthy employment. That ca^>eDtTy 
is popular amongst boys, no one will deny. 
Wbd ever saw a youngster who did not delighC 
in the use of his pocket-knife, if no mora 
convenient tool were at hand, to display his 
oongfnwtivp, and we fear but too often his 
(Icsinicf'ivr, capabilities ? We hope that the advioe 
we can give and the knowledge we shall endeavon? 
to impart to onr apprentices, in " Every Boy*! 
Workshop," will reclaim all mischievous fellows, 
and encourage all those who are of an ingenions 
find constructive turn of mind. Just reflect, if ifc 
be only for a moment, how gratifying it would be 
to have it said,- — " Don't send for Chips, tha 
"Oftrpenter : my son can do the job quite as well J 
he IB a capital joiner." Besides this, there ai 
-ao many useful articles you would be able 1 
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1 for tlip cost price ol' thi^ material, H.ud 
ing a slight porceiitago on tlie crigiikal 
B of your tools. 

id tools are necessarily oxpoiiftivp, iievor- 

ig our apprentices must use nunc but the 

for in the eiul they arc the cheapest. 

aya remember the old and time saying, "A 

i workman is known hy hia tools," A good 

juan may do a tolerable job ivith indifferent 

, bat a beginner BhonlJ never attempt to 
any but firat-class implements, or he will 
ir become a fii'st-class craftsman. If you use 
tools, and try to cast the blame of bad work 
litem, recollect that "A bad workman always 
plains of his tools." A really clever 
3 cherishes his i-epntation far too highly 
lUow his tools to lapse into an inefficient 
iitdon ; therefore, next to his character, the 
sat workman prides himself, and justly so, on 
snperior quality of his tools. 

e are well aware that our apprentices cannot 
ifford to purchase good tools, to the extent 
' win require them, at a moment's notice; 
, indeed, it is questionable whether it would 
advantageous for tbem to do so at first 

r any circumstances, as increased confidence 
jred by making a few tools serve for 
t to which they can effectirely be 
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Many ])euple imagine that wlitn they have not 
a good set of carpenter's tools, tbo best plan is 
to purchase a box of so-called " Tools," Boware 
how you do this. Never buy a bo^' of toola. A 
joiner's tool-chest, if bought of a respectable 
manufacturer, may be ail right ; but we do noi 
advocate the practice. 

Purchase, or, if you like, make a tool-ehestj 
and furnish it with the best tools, carefully 
selected from the manufacturer's stock. A 
young cai'penter will do well to get some frieud 
who has the requisite experience to examine the 
tools before purchasing. Wc will quote the 
average prices of the best tools reeiuired for " Out 
Workshop ;" our apprentices will then be able 
to judge of the qualities and prices ofiered bj 
the makers with whom they may be obliged to 
deal. 

Some little misconception exists respecting 
the terms, carjjcater, joiner, and cahi'net-iniih:r. 
Strictly speaking, a carpenter is the artisan 
whose duty it is to iay down floors, build roof!, 
and make other substantial frame-work, of which 
many examples may be found in the building 
trade. A thorough carpenter is a very clever 
fellow ; in fact, he is a scientific m 
engineer in his way. Many of the most emini 
builders were carpenters. Half the men 

Ic themselves carpenters and joiners are rei 
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Wy the latter. A joiner begins where the car- 

mter leaves off. As soon as the roof, flooring, 

nd other heavy work is finished, tho joiner 

mes into the house, and fits tho window -frames 

pd sasheS) doors, cupboards, shelves, &c., &c., 

fbich are essential to make a house habitable. 

1 the fixtures being completed, our friends, the 

"penter and joiner, leave the premises to tho 

bibiiiet-maker, who supplies tho furniture, &c., 

lithout which we should not feel much tempted 

J make a prolonged stay in the house, however 

leverly his able predeeesaora had accomplished 

Sieir allotted tasks. 
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CHAPTEE I. 



THE BENCH, 




^OT is our intention to notice many things,. 

however trivial, that may in any way serve 

to enlighten our readers respecting the 

joiner^s art. Many of the most extensive 

works are produced by the proper combination 

of several small, and, when taken singly, 

apparently unimportant devices. 

Every one who has made an attempt at 
carpentry is aware that the object on which we 
wish to use our tools must be firmly fixed, in 
such a manner that we may apply onr tools with 
convenience to the part to be wrought. The 
bench, of which ^g. 1 is a representation, 
consists of a strong rough frame, surmounted by 
a stout top, formed of 2-inch board. The height 
of the bench should be about 2 feet 6 inches, but 
this must be regulated to some extent by the 
stature of the workman. The best way to deter- 
mine the proper height for your bench is to place 
a plane on an ordinary table, and grasp it as 

ugh in the act of planing. If the back be 



^^'draight, and the right elbow a llHlf bent, tht- 
[ hetglit ia correct. You should fet-I that yoa have 
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command over the tool, which you cauiiot 
s if the bench be much too h 
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As we suppose that our shop is only about to J 
be opened, it will probably be better to purchase | 
a second-hand bench of some carpenter, whick I 
may be done for a few shilUngs. If you can j 
afford to pay for a new bench, do not hesitate, 
but do so J becauBCj nest to good tools, a sound, J 
steady bench is of great importance, as you v 
discover shortly, when we begin to use 1 
plane. If the bench bo about b feet long, a 
2 feet 4 inches wide, it will be large enougli 
The upper surface of the bench should be smaotk< 
and true. Near the left-hand corner a square 
hole, or mortise, is cut, into which is fitted . 
block of hard wood, 8, called the stop. The ns 
of the atop is to check the wood that is 
planed, so that it may not be pushed forwan 
when the plane-iron begins to cut. The stop i 
somewhat longer than the thickness of the tc^ 
of the bench, so that it may be driven up witi 
a mallet from below, to suit the thickness of tb 
work to be planed ; it can also be knocked dow: 
to clear thin works, so that the plane may paB 
over it without sticking. 

It is frequently necessary to secure one pied 
of wood temporarily on another, when using th 
chisel. For this purpose, a peculiarly-shapet 
piece of wrought-iroii, 7i, termed a holdfast, : 
employed. The holdfast acta in a very sim^ 
manner. The part you see above the bencli i 
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merely bent round, tbe erd being tnnied up into 
a foot to press on tlie work, 'J'he lower part is a 
straight round bar, which, by being set askew in 
a hole made in the top of the bench, draws itself 
tighter the harder we strike the head at it, and 
thus forcibly presses down the work to be held ; 
if struck at li, the work is released. 

The ficrew-chopsj C, also shown separately be- 
low, are of great service for holding work which 
may recjuire planing on the edge, such as a long 
board, &c., and also for many purposes we shall 
notice hereafter. The chops consist of a face- 
board, C, which should be made of some hard 
wood, that is not liable to warp ; mahogany is 
very good. Common benches are fitted with 
^ops made of pine, which is generally the mate- 
'Mal of which the bench is itself constructed. 
The face-board is made to advance to the edge 
of the bench, or to recede therefrom, by a strong 
wooden screw, P, which works in a wooden nut, 
fixed to the underside of the bench. The face- 
board is goided by a square rail, r, which is 
secured thereto, the other end sHding in a siiit- 
able mortise, under the bench. The screw is 
moved by a round wooden bar, which passes 
through the head, P, the bar being an easy fit, 
to enable us to draw it through the head on 

iher side as may be required ; it is kept in its 
•.Q by a head at each end. 
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We have given a list of the principal tools, &c., 
that you will require, and also illustrations of 
the more important amongst them. The prices 
quoted will be found to agree very nearly with 
those of the first London houses. Tools can un- 
doubtedly be bought for less than half the sum 
here stated, but the quaUty, if they be sold as 
new, will be very inferior. A good set of joiner's 
tools, if properly used and taken care of, will last 
and be serviceable for two average lifetimes. 

All the edge-tools should be made of the best 
cast-steel, otherwise they will not remain sharp 
for even a short time. Shear-steel is very suit- 
able for many purposes in which elasticity or 
toughness is required; but it cannot be advan- 
tageously employed for edge-tools. If the steel 
be too hard, the edge breaks away ; if too soft, 
the tool quickly becomes blunt, owing to the 
edge turning up. There are few things more 
annoying to a workman than to be obliged to 
sharpen his chisels and planes much more fre- 
quently than would otherwise be necessary if the 
steel were good. 
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List of Tools required for "Our Workshop." 



{Average Prices,) 
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Small hand-saw 





4 





Sash and tenon-saw ... 





5 





Table and compass-saw 





1 


6 


•^jL Aw ••• ••• ••• ••• •■ 


C) 


2 





Jack-plane (double iron) 





5 


6 


Smoothing-plane 





4 





Spokeshave 





2 


6 


Cutting-gauge 





I 





Marking-gauge ... 





1 





Four firmer-chisels, ^, \, j, 1-in. 





3 


6 


Three mortise-chisels, \y J, J-in. 





3 


6 


Three gouges \, |, l^-in 





3 





Gimlets and bradawls 





1 





Joiner's hammer 





2 





Mallet... 





3 





Screwdriver 





2 





Brace (36 black bits) . s 


1 


10 





Pincers 





1 





Compasses 





1 





Square 





3 





De V 11 .... ... ... ... , 





3 





Rule 





2 





Grindstone 


1 








Oilstone 





4 





Oil can 





1 





Gluepot 





2 


6 




£b 
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Depend upon it, there is no policy more short- 
sighted than to sacrifice quality for cheapness. 
Those who are unable to afford the stock-in-trade 
we have proposed, must content themselves with 
purchasing a tool occasionally. A good deal of 
work may be done with a hand-saw, tenon-saw, 
jack-plane, a firmer-chisel, one gouge, mai'king- 
gauge, one gimlet, one bradawl, screwdriver, 
hammer, mallet, square, rule, oil-stone, oil-can, 
and glue-pot, costing about thirty-six shillings. 

The other tools may very well be postponed 
until your capital will admit of the investment. 
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HOW TO USE TFIE TOOLS, 



JSAJIPENTEY, like every other important 
art, demanda much attentive practice, be- 
fore even a inoderato degree of proficiency 
cau be acquired. Any one accustomed 
I mochunical manipulation can tell whether a 
|Dan is a skilled or an indifferent workman, by 
poticing the way in which he handles his tools. 
L novice thinks, when he sees an expert carpen- 
^r at work, that it requires no great skill to saw, 
Q plane, or to bore a hole j and that any one can 
e a nail or put in a screw. "What we say is, 
; onr tyro try hia hand at any of these ap- 
brentiy easy jobs. He will vory soon ask why 
^e saw won't cut straight, or the plane make 
"ewood flat; why, in boring the bolo, the wood 
EQways splits, the nails goes askew, and the screw 
m't hold ; and, we may add, our young friend 
Bscovera that carpentry is not so soon mastered 
9 he thonght. 

' The saw being the first tool the carpenter must 
be to reduce his materials to the rough dimen- • 
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sions, we will consider it first. On examination 
it will be observed that the steel or blade of the 
is thinner on the back than on the toothed 
?. The object of this reduction in the thick- 
ia to enable the saw to move with greater 
fireedom in the kerf, as the saw-cat is called. If 
the blade were of the same snbatanco from thg 
front to the back edge, we should be imabla to' 
drive the saw after it had fairly entered on i 
work, owing to the great side friction, AnotbiM 
provision for still farther facilitating the move- 
ments of the saw is called the set of the teethi 
By this is meant the alternate side inclination o 
the teeth. By bending the teeth alternately b 
the right and left, they act more on the sides Q 
the kerf, and make it wider than the thickness « 
the blade, which, being at liberty, can move freely 
lifietting a saw is a nice operation, and it requi 
much practice to do well. An amateur shonli 
never attempt to set or rather re-aet his saws, i 
he wil! in all probabihty spoil them. If a an 
he set more on one side than on the other, it y, 
generally go astray on that side, and will reqoifi 
considerable attention to keep it to the linA 
The saw, if bought of a good manufacturer, ^ 
in all probability work quite satisfactorily ; but n 
consider it necessary to point out the difificaltLi 
which may arise, and advise our pupils as to tl 
bast conrse to be pursued. 
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ipoae we require to make a rough box or 

f aimilar object, wliiuh ia formed by fastening 

jveral boards togtitUer. The eaw (lig. 2} must 

jesaarily bo used to reduce tlie wood to the 

izcj before we can be said to have com- 

l OUT task. The jilank to be sawn is 

generally placed acToas two low stools op treaties 

abont twenty incbea ill height. We must thon 

mark a chalk or pencil line to indicate the path 

■Uf the saw. If tho plank be too wide for our 



!, the tiaw must be ompioyed in the dircc- 

. of the grain, or in tho lengthway of the 

ITie plank must overhang; one of the 

^stlea a few inches, and the saw, which ia to h 

d in the right hand, can then be advantageously 

Yon mnst stand a bttle behind the 

rtle which supports the overhanging end of 

k, and place your right knee on the 

o keep it steady. The first incisioQ. aWb-wJA. 

1 witJi the small eai oS tVe *»b» "^oft 



16 



Our M'ork.'^hop. 



strokes being short and quick. As the saw 
aSvancea, the atroko may be increased, until 
almost the entire serrated edge comes into action. 
The overhanging end of the wood must be anp- 
ported by the left, hand, the fingers being below, 
the thumb alone resting on the upper aide. The 
left hand ia also employed to draw the plank: 
forward when the saw approaches the trestle. 
The labour of sawing may be considerably di- 
'minishcd by occasionally greasing the blade with, 
-a tallow candle end, or the tallow may be sme 
on a piece of leather, and so be more conveniently 
applied. Sawing with the grain is called ripping, 
and the tool employed for this purpose is called' 
a rip-saw, the teeth of which are large and of a 
faiangnlRr shape. When yon have ripped a 
ftufEciently long piece of "stuff" to form the 
four sides of the box, supposing the plank to be 
long enough, the saw can be ajjplied across tha 

at right angles to the first kerf, the plank 
being held only by the left hand behind the uev 

Just before the second kerf meets the first, 
the wood about to be severed must be supported 
by the left band, and the saw must be used gentlj^ 
'to avoid breaking a piece of the wood away; 
when the kerfs meet. If care be not observed, 
A large piece or splinter will tear from either side, 
and perhaps unfit the wood for the purpose for 
which it was intended. 
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I If the box is only to be made in the "rough," 
—that !3, not planed, and simply nailed together, 
—you must saw the stuff as straight as possible, 
Itberwise it will iudeed be a rough job. Iftho 
^lane is to be used, the wood must be sawn 
3"os8 for the sides after it has been planed, 
T^otBerwise it will bo more difficult to make the 
thickness uniform. 

Sawing forms so important a part of the 
carpenter's work, that we may surely be e.tcused 
if we dwell a little longer on the management 
of this tool. Our readers will do well if they 
practise sawing as extensively as their limited 
P opportunities will admit. 

. If the plank be thick and tbo length to bo 
a considerable, the work should be frequently 
I over to equahzB any irregularity that 
rise from unskilfol guidance of the saw. 
work must therefore be marked out on both 
3S, care being taken to make the lines coincide 
1 each other exactly, or they will be worse 
lan useless. 

Tiile sawing, the eye must be vigilant, and 

Id appreciate the slightest departure from 

! line. The eyo must be directed only ao 

nacb to the right or left of the edge of the 

kde, that the line may be seen on either side 

be slightest movement of the head to the 

fc or left. If the eye be suffered to wander. 
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so that the line is seen entirely — say on the I'lght 

— the hand will inToluntarily force the saw in 

that directionj anci the blade will pursue an 

I erratic oonrse. If the saw has not departed 

I nmch from its proper course, it may be restored 

to the line by twisting the hanille a little in the 

' Opposite direction to that which the saw has 

I taken. We are enabled to do this the more 

readily owing to the set of the teeth, ^vhich 

has made the kerf a little wider than the blade, 

I and the reduction in the thickness of the blade 

L towards the back edge affords additional free- 

I dom. C&vc, however, must be observed in this 

L correctional or steering process, otherwise the 

I saw will be made to err as much in the opposite 

L direction, and the blade may be jammed iast in i 

I the kerf. d 

r The toothed edge of the saw should fee heldfl 

I nearly vertically in the thrust, or cutting strokes. 1 

t If it bo allowed to become much inclined to tlie ■ 

I work, the depth to be sawn is practically in- 1 

I creased, and tho labour proportionally ang* M 

I mented. When the wood is very hard or thick, M 

rthe saw must be grasped with both hands ; tJul 

difficulty of directing its course is then, however,, I 

much increased. Sometimes the wood to ba ; J 

»Bawn is too short to be conveniently held oat J 

Khe trestle. When this is the case, it must h^M 

WbceA either on the bench or in the screw ohop^H 
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f WO i-eqnired to saw a short piece of board, 

int ten or twt'lvo iuchoa in length, we should 

« it in aa npright jjosition in the chops, and 

oJd the upper ead of the wood with the left 

lud, and drive the saw with the right. This ia 

t &Tonrite position with many workmen, who 

r the erect to the stooping attitude. It ia 

? great impoi'tancQ to become habituated to 

lertain defined positions when at work ; for if 

sba body he inclined a,t one time and ereet at 

lother, the character of the work remaining 

Unchanged, no accuracy can be expected, as the 

Kjtion of the tools is greatly influenced by tho 

I of the workman. If the work be &ced 

ton the bench so that tho part to be sawn over- 

i few inches, the saw must be held with 

atii hands, and allowed to hang down in front 

fef the operator, the toothed edge being from him 

aid towards the work. As the tool cuts, the 

Tpenter advances, still maintaining tho saw 

X its pendent position. Careful practice is the 

I anlyway in which you can attain skill, not only 

, mechanical operations, but in everything, 

wever trivial it may be, that you undertake. 

Onr pupils should take every opportunity of 

Jratohing practical men at work, and should 

pever suffer a silly, false pride to hinder them 

:ing for information, which, if properly 

.. will never be withheld. A clever, 

(3 2 
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intelligent workman feels a proper pride in the 
art he professes, and is really gratified when a 
young fellow asks him to solve the diflSculties 
which all amateurs are certain to experience in 
their undertakings. 

For the present we must lay aside the saw, 
and examine the plane, which is the tool by 
which the smooth, finished appearance is im- 
parted to all carpentry and joinery works. 

The plane consists of a long, narrow piece of 




Fig. 3.— Jack-plane. 

hard wood, made as true and smooth in every 
direction as possible. 

Fig. 3 will give you a general idea of the 
Jach-plane, which is used for reducing the rough 
wood to a uniform surface. The iron, as the 
cutting blade is called, is in shape very similar 



I ^ 



Fi?. 4. — Firmer-chisel. 
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to a firmer-chisel (fig. 4). A wedge-shaped 
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opening is made through the wood or stock of 
the plane, in which the iron is inserted. The 
narrow end of the wedge-shaped opening is at 
the bottom of the solo or stock, through which 
the sharp edge of the iron slightly projects. 

As it is not only important, but absolutely 
necessary, that the workman should understand 
tie construction of the tools ho uses, we must 
request our pupils attentively to examine the 
several views of the plane we are about to 
consider. 

Fig. 5 is a section taken through the length 
of the stock, dividing it in tho middle or centre 




Fig. 5. 

of its width. The iron, a b, is clearly seen ; also 
the wedge, w, by which the iron is firmly fixed 
in the inclined position. The solid wood behind 
the iron, on which it rests, is called the bed. 
The narrow opening at a is the mouth, and the 
inclined wall at a c is called the wear. The angle 
of the wear should not be great, otherwise the 
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wearing away of the sole of the plane will te 
to enlarge the mouth ; at the same time the an^^-j 
must not be too slight, or the plane will chok^^ 
that is, the shavings will stick fast, and prev^:27/ 
the tool working. The second inclined wall, c d, is 
termed the/>'on^, the angleof which is unimportant. 
The mouth is generally about one-third of the 
length of the plane from the front end^ not only 




Fig. 6.— Smoothing. plane. 

in the long, but also in the smoothing-planes. 
The dotted lines, e f (fig. 5), show where the 
stock would stop in a smoothing-plane, in which 
the iron is similar. Pig. 6 is a general repre- 
sentation of a smoothing-plane. The wedge 
for fixing the iron is shown in two views in 
fig. 7. 
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Fig. 7. 



The handle, or toat, t, by which the plane is 
driven forward, is simply in the form of a horn, 
as in figs. 3 and 5, for these and panel-planes ; 
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but longer planes liavo handles, fixed in the same 
rulatiou to the iron, but in shape they much 
roseiuble the handle of it faand-aaw. 

Most of the Burfiicing-plaaes are fitted with 



■■" double irons." The irons are shown in section 
to a larger scale in fig. 8. The lower iron, a a, 
is the cutter, while the upper, or hreak-iroa, h h. 
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Uj "benda the shavings out of the way of the 

B of the iron proper, ajid directs them up the 

The end, h, of the break- iron, is formed 

li a lai'ge curve, and the edge which I'ests on 

5 cutter is made only moderately shai^, as it is 
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t reqnii-ed to cut. The two irons 

llier fay the screw, s, which is " tapped" 
D the boss, (, formed on the break-iron, which 
dtown separately in fig. 10. The cutter is seen 
Mjnnected from the break-iron in fig. 9. The 
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long slot, ■/", enables us to adjust the irons longi- 
tadinally, and also, to a slight extent, sideways. 
The ronnd hole, h, is a littls larger than the head 
of the screw, s, to permit the latter to pass 
through when wo wish to separate the irons, 
which is accomplished by cnslackiug the screw 
about ono torn, and sliding; the break-iron back 
towards the hole, li . The break-iron of the jack* 
plane is generally fixed, so that its edge is one- 
sixteenth or one-fifteenth of an inch behind tlu 
edge of the cutter. If the break-iron be s^ 
back, aay one-eighth of an inch, it will not beE 
the shavings auificiently, and the planing w; 
very probably be rough. The nearer the edgi 
of the irons are to each other, within carta 
limits, the smoother will be the work producecl 
but the labour of driving the plane will be mud 
increased. The edges of the irons are set farthei! 
apart in the jack and similar planes than in tb( 
smoothing-planes, as tho surface of the work i 
not finished until a more advanced stage. 

Planes having single irons are mnch lesl 
laborious to handle, but the work executed bj 
them is neither so smooth nor so truthful as thai 
of the doubie-ironed description. The shai 
escape in long curls or ribands from a siu^ 
iron, and the surface of the work is left S' 
what rough. It is a good plan to remove thi 
fiiBt exterior and dirt li-om a plank with a singly 
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3 plane, after which the jack and smoothing- 
mea will work pleasantlj', and retain their edges 
\ a longer time. 
"h© inclination or angle at which the iron ia 
I in the stock ia called the " pitch." The 
1 is regulated according to tlie nature of tho 
Jod on which the plane ia to be used. If the 
prknian be UBing matci'ial of n hard and close 
re, the iron must have much less inclination 
L would be correct for soft woodsj such as 
. or pine. The pitch cannot be varied in 
■binary jilanes, therefore two or more planes, 
each having a different pitch, must be provided, 
if tho work demands much change in the charac- 
ter of the wood. 

The lowest, or comiMit pitch, for surfacing- 
planea for soft woods, like pine or deal, ia forty- 
p $ve degrees from the horizontal lino of the sole ; 
Wbrh pitch, or fifty degrees, is suitable for maho- 
my, rosewood, &c. ; rimldh pitch, or fifty-five 
degrees, is the general angle for irons of mould- 
ing-planes for soft woods, and is also correct for 
smoothing- plane a for hard materials ; half-pitch, 
^^V sixty degrees, for moulding-planes for maho- 
^^BDyi rosewood, and other woods which are liable 
^Hp." tear up." Still harder substances, such as 
boxwood, ivory, &c., require planes in which the 
pitch entirely disappears, the iron being fixed 
vqrtic^ly. In some instances the pitch is ve- 
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versed by iucUnin^ the iron a little in the Oppo- 
site direction. Both these -planes are properly 
scrapers, and they only remove the material in 
the shape of dust. 

Having considered the general constrnction ol 
the bench-planes, we will now ofl'er a few sugges- 
tions respecting their management. 

Before setting to work, the irons must be 
sharpened and adjusted. The iron is disengaged, 
from the stock by atriking the latter on the back 
eni3 behind the "toat;" the same may alsc 
effected by a moderate blow on the upper surface 
near the front end. The hammer should nevei 
be uaed with violence, as two or three light taps 
will liberate the iron and not bruise the stock, 
The wedge may also be loosened by tapping it 
■on either side alternately, and, when sufficiently 
islack, it can be withdrawn by the fingers. 

The screw which secures the break-iron to the 
cutter must be turned back about one revolution 
by the aid of a large screwdriver, the break-iron 
can then be shpped back till the head of the' 
screw enters the hole, /( (fig. !)), in the cutter, 
when the irons can be separated. 

If the u'ou be very blunt, it must first bff 
fround and then set on the oilstone or hone, 
The grindstone {fig. II, page 27) should be of a 
Ine and moderately quick cutting description, 
?robably the "bilstone" is the best quality for 
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_jnr purposL'B. Tt is important that the stone 
lid rau true, and tjie circnmferonci' to which 
_- tools are applied must be either quite flat or 
ifittle poundwl, and should never be suffered to 
Income hoUow, or lower at the centre than at 
fte edges. The iron must be firmly held by 
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both hands, and applied to tlie Ktone at an angle 

of about twenty-five degrees. The stone should 

I'eyolve towards the edge, to avoid forming a 

" wire edge," which is ragged and saw-like, and 

not at all sharp. The iron must be held at one 

^^asstant angle, for if it be raised higher at one 

^^■le than at another, the chamfer or hevil, «, 

^^Rl not be ground to a uniform face, but will 

^fflthei' be rounding or in a scries of flats. Though 

the iron most be held rigidly with respect to the 

i^mfer, yet it is necessary to move it backwai'ds 
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and forwards acrosa the face of the atone, 
preserve the latttir ft'om unequal wear, and thii 
management is also necessary to enable i 
make the edge of the iron straight. K the stone 
weru a htfcle hollow on the face, the corners c 
u-on would he ground away, leaving the middle 
too prominent. On the other hand, if the stone 
were rounding or highest at the middle, the iron 




■would, if kept stationary, he ground away at the, 
centre, and not at the corners. 

Grinding plane-irons and firmer- chisels ia a 
nice operation, and requires much practice to dw 
properly. It ia generally found difficult to restore 
the iron to the atone exactly ut the same angle 
after it has beeu temporarily withdrawn for 
ipectJOQ. The wrists ought to be kept rigidb 
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fixedj and the arms should be Leld closely to tlie 
sides, to impart as mncli firnmeas as possible to 
the hands. If the iron "be vroakly held, it will 
be impossible to grind it to a tmiform face, as 
the motion of the stone exerts a powerful influ- 

3 in changing its position. 

I The iron being satisfactorily ground on the 

pamfer, it must now bo set on the oilstone to 

ike its edge smooth and keen. It must be 

ted that the flat side of the iron shoidd never 




be applied to the grindstone, as any slight bnrr 
can be much better removed by the oilstone. 

Fig, 1 2 shows the position in which the iron 
should be applied to the oilstone. The iron is 
first grasped in the right liand, the fingers being 
placed on the surface and the thumb turned 
underneath, as in fig. 13. The fingers of the 
left hand must now be lapped over those of the 
right, and the thumb must also be placed below 
to support the iron. Some people place all, 
-exciting the fore-finger, below the iron, and 
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mmb over the right. Either ^H 
is good. ^1 

, hke the grindstone, reqnipg^^ 
3 keep it iu good order. I 



lap the loft thumb < 
these methods is ^ 

The oilstone, like the grindstone, reqni 
uniform wear to keep it iu good ordei 

Next to the " Turkey oilstone," the "Chamley 
Forest" is esteemed by joiners and others as 
the best for giving a. fine edge to various tools.. 
The stone should be fixed in a wooden cas^ 
provided with a cover to exclude tlie dust when 
it is not in use. Sperm oil is the best for" 
sharpening purposes ; bnt neatsfoot i 
and may bo considered as a fair substitutej 
being devoid of unpleasant smell, and not liabli 
to thicken. 

The plane-iron should be held at a consta 
angle of about thirty-five dogrees, and mast Tm 
kept square across the face of the stone. If th 
stone be narrower than the iron, the latter mt 
be worked from side to side, to reduce tho com* 
uniformly with the middle. If the iron be i 
askew, so that one corner moves in advance c 
the other, the foremost corner will be groui 
away too rapidly, and the edge of the iron w 
no longer be square to the sides. When tk 
edge is required to be slightly rouudedj as fd 
rough work, a light roll must bo given to tl 
edgeways, but a decided, though sms 
fer, should be imparted to the irons i 
laaoa, &ud aa distinct i 
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f tlio larger one niatlo by tlie fiTindstone, 

pell pressure should be avoided, as the edge is 

ttilo to beud over, (ind become what ia called 

irire edge," The fiat aide of the iron must 

r be laid ^jinfi: fat on the stone, and gently 

Ibbed a few timea to remove any " wire edge " 

^oh may have formed. Under nny circum- 

2Lce3, this finishing process is advantageous. 

Tf the iron be held too upright, tlie edge is 

a quickly produced, but it will remain sharp 

Br ft rancb shorter time than if it had been set at 

I lower inclination. It is obvious that if the iron 

sre sharpened at an angle of forty-five degrees, 

ftich is the pitch at which it is fixed in tlie 

wk, tbe chamfer formed by the oilstone would 

i on the work, and conseiiuetitly would act 

Wy as a burnisher. On the other hand, if the 

B be very acute, the edge will be too thin to 

i durable; therefore the angle of thirty-five 

jes already stated appears as favourable as 



The irons of the jack and other long planes 
B ground with a large curve or ai-c, to make the 
Bitre part of the blade slightly in advance of 
iOOTDers. This method has the efi'ect of re- 
ing the labour which would otherwise be 
I to urge the plane forward. The irons 
E^moothiug- planes, though made as Qui and 
^.as possible on the efige, are, neverthe- 
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less, slightly TOunded at tlie corners, to preveij 
their leaving marks on. the work. 

The workman judges of tho condition of t 
cutter after setting it on the oilstone, partly I 
the eye and partly by sense of touch. The edifl 
may look regular and sharp, yet it may not I 
sufficiently keon to penctrato the hardened ski 
of the hand when gently drawn across it, whi(^ 
is the almost universal test to which the cutts^ 
is applied before reinserting it in the stock. 

The cutter being satisfactorily set, the broafc 
iron must be attached. If the plane is to 1 
used for coarse work, like I'emoving the rough 
outside of a board. Sic, tho tdge of the break- 
iron may bo fixed about one-sixteenth of an inch _ 
from the edge of the cutter. The aides of tht 
break-ij'on should be parallel with those of tbi 
cutter, and the corners of tho latter must be equ 
distant from the edge of the break-iron. If it t 
found that one corner of the cutter is nearer th 
break-iron than tho other, the edge of the cuttai 
has not been ground and set square to its sideEU 
If the discrepancy be considerable, the cuttw 
must be reground to rectify tho error. ■ If tha 
break-iron be set back one-sixteenth of an inch 
from the edge of the cutter at the centre, andt 
one comer of the cutter stands below the edge of 
the break-iron, regrinding is inevitable. 

Supposing the irons to be true to each 
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Ley may now be fixed in the stock, The cutter 
must be laid on the "bed," and be passed down 
until the edge ia level with the sole of the stock. 
The wedge ia next put in, and gently tapped to 
prevent the irons falling out. Ilie plane most 
then be held ao that the upper corner of the back 
end may rest on the bench, while the front end 

snpported by the right hand. The eyo can 
now be directed along the sole, to appreciate the 
qaantity the iron ia made to project, by tapping 
it lightly with the bamraef, which ia held in the 
left hand. When the edge appeara slightly 
prominent, the wedge must bo knocked in a little 
tighter, but violence should be carefully avoided. 
The iron should at all times be slenderly held, 

lerwise the stock will be distorted. If in 

iving the wedge forward the iron should also 

Ivance, it may bo withdrawn by striking a 
[oderate blow on the upper surface of the stock 
the front end, and this without altering the 

isition of the plane. Should one corner of the 
'fldge project more than the other, the iron and 

idge must bo slackened by a blow on the stock ; 
tte iron can then be set square by a few taps on 
the opposite comer at its upper end. By a few 
well-directed blows of the hammer the edge may 
be satisfactorily adjusted, but some practice ia 
required to regulate the iron so nicely by eye, 
.iihat. the plane will act properly without subaa- 
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qnent correction. It may perhaps be found g 
trial that the iron does not project sufficiently I) 
out; a light tap on the top of the iron will pro 
bably set this right. Perhaps the iron sta 
forward too ranch, and either entirely oppose 
the action of the plane, or renders the cut coara 
and rough; this may be rectified by one or tw 
light blows, either on the upper surfa 
stock near the front end, or on the back extremity 

These instructions equally apply to the smootb 
ing-plane. This latter being required to prodno 
a& smooth a suT;face as possible, the break-iron i 
fixed much more closely to the edge of the cnttei 
^e fortieth or fiftieth of an inch being the con 
mon measure. 

The planes being in good order, the wood i 
be planed must be laid on the bench, the stop, / 
fig. 1, being adjusted so as to stand about om 
eighth of an inch below the general level of H 
plank. If two opposite comers of the plonk \ 
higher than the other partSj the board is "i 
winding;" and if the edges or the middle be tlrt' 
most prominent, it is said to bo " cast." If thS:' 
plank be thin, it may fae somewhat straightened|| 
by holding one end firmly on the bench, anm 
twisting the other in the opposite direction tqa 
that in which it is distorted. If the wood be toa 
hard or thick to admit of this treatment, QlM 
prpminences must be removed by the plane. J 
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B proper way to hoM the jack and similar 
a is shown in fig. 14. The toat or handle is 
mly grasped by the right hand, while the left 
!8 placed about half-way between tht> front end of 
the plane and the mouth. The thumb of the loft 
hand is towards the workman, and all the fingera 
ai'o placed on the ofi'-side of the tool. The prin- 
cipal part of tho force uceoasary to urge the 
■plane forward is transmitted by the right hand 





the plank bo cither " cast" or " in winding," 
.ont parts must first be a'opped off by 
tlie jack-plane over them respectively, 
plank is made roughly level. The plaae j 
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mnat then be driven from one enil of the b- 
to the other, if its length "be under four feet ; at, 
a!I events, tlie shavings should be at least two 
feet six inches or three feet in length, to insure 
the accurate working of the tool. The plai 
requires to be kept firmly down to its work, 
which is done more by allowing the weight of the 
body to rest on it through the arms, than by any 
direct muscular effort. If the plane be making 
a good continuous shaving, the workman should 
endeavour, by moving the plane with a ste 
and nninterruptcd motion, to carry it to the end! 
of the work. This after a little practdce is nofr 
difficnlt to achieve, for if the plane be in good 
order, and the " stuff" is tolerably straight, thi 
workman after starting tho cut can walk from 
one end of the work to the other, and keep the 
plane moving at the same uniform rate. It i 
not unfrcquently found that the wood planes 
more smoothly from one end than from the other; 
it ia therefore desirablo to reverse the plank en^ 
for end if the grain " tears up," notwithstanding 
the use of a finely-set iron. 

On the return strpke, the plane should n 

only be entii-oly relieved of all downward prea- 

sore, but tho back end or heel should be slightlj 

I raised to prevent useless friction on the sole 

' "When planing short pieces, tho plane is general^ 

■iiilied Borae httle diatancfi off the work. - - 
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I When the rough exterior is removed and the 
plank has been made tolerably flat, the jaek- 
plsne should be laid aside for the trying-plane. 
if our readers do not possess this tool, which 19 
similar in characterj only considerably longer, 
than the jack-plane, they must reset their jaek- 

^ plane and hs the break-iron very close to the 
edgQ of the cutter, and adjust this latter with a 
Very fine cut. After a few strokes have been 
made over the general surface of tho plank, the 
work should bo tested with a straUjlit-edfju, which 
ia simply a thin bar of Lard wood (mahogany or 
^. .jnetal), which has been very carefully made, so 
H^aa to insure an edge as accurately straight as 
B^possible. If tho work be lower in the middle 
^^Kiaa at the ends, tho atraight-edge will only 
^Hest on the ends and not touch in tho middle. 
^Hpiis want of truth in the work is readily detected 
^Hk^ the line of light which is seen between the 
^^bge of the straight-edge and tho work, where 
^^Bie latter is " hollow." The curative treatment 
^Hfa obvious ; we must lower the ends of the plank 
^^M" planing a little off them, and so reduce them 
^^n B level with tlie lowest part. 
^^K If the work be highest at the middle, tho 
^^^kaight-edge will rock as on a centre, owing 
^^Hcthe ends being unsupported. If the discre- 
^^■11(7 be so slight as io occasion neither a 
^^B^d^ cocking nor to show u lino of light, the 
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I'eeat of error may be discovered by holding the 

I- straight -edge at the centre between the fore- 

rfinger and thumb, and twisting or rotating it 

slowly backwards and forwards for a short 

distance. If the highest part of the work be 

immediately andor the centre of the straight- 

iedge, it will be plainly felt at that point, and the 
ends will move quite freely ; but if the straight- 
edge rests on two or moro points on either aide 
of the centre, the fact is made apparent by the 
increased resistance offered to its movements. 
In the preparatory stage, before the work bos 
become snfficiently true to require the severer 
test of the straight-edge, its approach towards 
B tried by placing the edge of the plane 
Lobliquely across it in the manner of a straight- 
idge. The workman also raises one end of the 
c to the level of his eye and glances along it, 
r if the work be too large to be conveniently 
id, he stoops to attain the same relative poai- 
L, and in this way at once diacovers the nndil— 
lationa which are to be rectified. 

If the work is to be planed on both sides it 

mid now be " gauged to thickness," and 

r, as the second side must be made 

I before the final finish is put on the first. 

1 be almost invariably found that the board 

!t a little on the removal of the rough 

: ib would therefore be a waste of Iftbauv^ 
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a complete one side before ttmcliing tlio other ; 
Ein. fact, the eudeavour should always bu to cany 
I the work so that the opposite parts may 
;e each other as nearly as possible, and 
)y avoid distortion. 

! two sides or " surfaces " of the board 
ing now truL' and flat, tho fdgos mnat next be 



it " or planed. To do this conveniently the 
i should be fixed in the acrew-chops of the 
I (C, fig. 1). Fig. lo illustrates the manner 
of fixing the wood and handling the plane. The 
front end only of the plank can be held in the 
chops, the other extremity is therefore supported 
by a small iron bolt, which is slipped into one of 
a-BQriea of holes made for that purpose in some 
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ivenient part of the iraine of the bencli. If; 
[ will be seen that in " shooting " "an edge, the left 
J hand is differently applied to the front end of the 
I plane to what it is when surfacing. The thumb 
1 is allowed to rest on the top of tie plane, and 
I &e fingers are bent under the sole to soppoi-t it, 
I ike narrow edge of the board not affording 
I auEGcient base to keep the plane steady. The 
t truth of the edge can be tested longitudinally by 
f looking along it, and also by trying it with the 
straight-edge. The edge not only requires to be 
straight in the direction of its length, but it must 
[ also be made square to the sides. 



The square (fig. Iti) i.s {ho tool by whidt 

l.truth of all right-angled surfaces is ascertained. 

JThe joiner's square consists of a stoe! blado, 

which is made quite straight on the edges, 

Bwhich also require to be perfectly parallel to 1 

I other. This blade is firmly fixed exactly 
Pat right angles in a stock formed of hard wood, 
l^hich is faced with brass on the inner edge to I 
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Bpcrease its durability. The innei' edgo'of the 

^Kock must he firmly held against the fiat surface 

Bc f ^e board, taking caro that it resta fairly ; the 

HScpiare must then bo gradually lowered till the 

udge of the blade cornea in contact with the edge 

■<rf the board. If the edge bo square to the sidea, 

tte blade of the square will touch throughout the 

thickness of the board, but if the work bo 

nntrue, the blade of the square will rest on tho 

highest point, which mnat be reduced till the 

square bears fairly. The aquaro must be applied 

at intervals of a few inches throughout the length 

k)f the plank, and frequently during the progress 

f the work. 




t When the edge has been made tnie, both in 
a longitudinal and cross directions, the board 
ist be removed from tho chops and laid flat on 
B "bench. Tho finished width of the board ia 
r to be marked. If the plank bo more than 
ide, the rule (fig. 17) will be the 
I to employ. Suppose the plank is 
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' requiroci to be six inches wide throughotit its 
length or parallel, the width can he measared 
and marked at each end on the surface ; a 
straight-edge must then be adjusted to the marks 
and a line ruled. If the work to be marked is 
only two or three inches wide, the marhiitg- 
gawje (fig, 18) is nsed. Thia tool is made 
of hard wood, and conaiata simply of a stem 




\ 



fnmiehod with a closely-fitting block, which is 
capable of sliding stiffly along it, and of being 
fixed in any desired position, either by a wee 
or a set screw. Near one end of the atem a flat | 
.steel point or scriber is inserted, for marking or j 
scoring a line on the work. The point should i 
not project more than one thirty-second part of 
an inch, or it will make a deep unsightly mark. 

To adjust the gauge it is only necessary to 
slacken the wedge or screw which fixes the 
aiOTable block or head, and to hold the latter in . 
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liand and strike either end of the stem 
rainat the bench, or tap it with the hammer. 
F the distance from the point of the scriber to 
e facL' of the head be two inches, and we wish 
gB,iige a line, say two inches and a half, or any 
^ter distance within the range of the gauge. 




S must strike the opposite end of tho stem to 
that in which the scriber is fixed ; and the reverse, 
if we desire it, to decrease the space between the 
head and the point. 

The correct way of holding the marking-gauge 
jwgtjfiiFn jr| fig 10 The workjiflightjis Supported . 
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in an inclined position ty the left hand, and th< 
gauge 13 applied by the right. It is necessa 
to keep the head of tho gauge firmly against t 
edge of the work to which it ia wished to maki 
tho line parallel, otherwise any crookedness ii 
the grain of the wood wdi bo liable to send tin 
gauge askew. 

We have, though unavoidably, wandered froa 
the operation we had in hand, viz., the planinj 
of a board, to which wc at onco hasti 
return. 




Both edges of the plank are now supposed If 
be true and parallel to each other ; it is there 
fore only necessaiy to finish the surfaeea with t' 
smoothiug-plano to complete our first attempt q 
-carpentry. Fig. 20 represents the manner ( 
holding the s!7iooi/(m;;-plane. The i-ight hand ^ 
placed behind the wedge, so that the thumb b 
against one side of the stock, and all 
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^^gers on the other. The left hand is clasped 

fconnd the frout end of the plane, and the thumb 

feests on tho upper surface. The workman has 

Ptomplete control over the plane, and if the grain 

Luf the wood be short and cross, or hard, knotty, 

nor tongh, he iraparta a " side-long " sweep to the 

Hool, which somewhat facilitates its action as a 

■toother bj enabling it to attack the grain as 

p»Toarably as possible. If tho wood be clean 

and of uniform hardness, the course of the 

plane should be quite straight, and tho strokes 

of moderate length. At the termination of 

Levery stroke tho plane is entii-ely Ufted otf the 

rork, and is reapplied at any point, where, 

keitber from the indication of the straight-edge 

r the appearance of the work, it may be deemed 

Kjnisite by the carpenter. 

If the thin " stuff" which we have " planed 

op " be intended for forming the " carcase " of 

a box or any similar piece of rectangular work, 

the sides must now bo marked out and cut off. 

The plank is suffered to lie flat on the bench, 

and the sqimre is applied, so that the stock may 

rest fairly against one of the edges which has 

been carefully planed. The square mast be 

adjusted, so that the outer edge of the blade 

may be u-ilhiii the lowest Jiart of the end of the 

plank, which is next the "stop" of the bench. 

A^B^uijl line is now to be marked, taking caua 
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\ that it be perfectly square to the edges of the 
plank. The board must next be removed and 
i fixed in the chops of the bench, so that the end 
I just marked may stand a Hfctle above them. The 
[ end is supposed to have been sawn tolerably 
I square to the edges, when the wood 
f "roughed out ;" but if, owing to bad workman- 
' ship, the end is much out of truth with the line 
marked from the square, the saw must be 
employed to remove the greater part of the 
material, previously to applying the plaue. The 
smoothing-plane must bo very finely set, other- 
wise it will "tear up" tho fibre of the wood, 
which is exceedingly fragile in the cross direction 
' of the grain. The plane must be used cautiously 
k when, shooting the ends, to avoid the " spnUi-wj 
I off," that is, breaking away the fibre as a splinter 
I on the front edge towards which the plai 
I moving. The tendency to " spall off" may be 
I lessened by holding the plane somewhat obliquely, 
I to enable the iron to attack the fibre in the cross 
1. direction, and by riinnlii(i o^ the stroke by liftingf' 
I the plane from the work just before the extreme 
■•comer is reached. 

ft The result of this treatment will be to 1 
Hithe far comer too high, but this can be rectified 
mby tumiug tho boafd and bringing the front 
Kedge towards the workman. The plane is again 
H^ffid AS before, till tho high comer is reduced 
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*-lJie proper level. The square most now be 
applied from the edge, to discover if the end be 
truly at right angles to it, and also from the 
sui'face, to test the accuracy in the direction of 
the thickness. Before using the square, any 
roughness on the edges of the work must be 
removed, otherwise the stjuare will fail to 
indicate its actual condition, and will leu.d the 
workman astray, 

ilf the longitudinal edges of the work be strictly 
rallel to each other, the end of the work will 
square, or at right angles to both of them. 
By applying the sfiuare to the edges respectively 
any discrepancy which may exist will be made 
I a pparent. 

^^L Sometimes the square is untrue. If the blade 
^He badly fitted or ill-secured in the stock it is 
^HU)le to shift, and occasion much trouble. The 
^^patih of the square may easily be test-ed by 
^^n>lyiiig the stock to the edge of a board, which 
^^teB been carefully "shot," and drawing a line 
a^inst the outer and inner edges of the blade. 
The square must then be turned over, and if the 
ges still agree with the lines it is true. It 
r bIgo bo tested by another square which is 
1 to be accurate. 
HTbe length of one side of the bos is now 
isnred off from the end which has just been 
i^letedj and a hue is squared acros.'*. TW 
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I saw must be kept outside this line, which is 

k be approached only by the plane. The end of 

the plank is again squared and planod up, and 

and so on successively until the fonr sides are 

cut off. Tho opposite end of each of the sides 

must then be planed, after which the carcase 

[may be nailed or glued together. The varioua 

I Tcethods of uniting works will be considered 

I hereafter. 

If the work be thin, the edges are not suffi- 
L ciently wide to afford a steady base for the sole 
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f of the plane, consequently the difficulty of 

I " shooting the edge true" is materially increased. 

I The shooiinij-hoiiird is a valuable auxiliary when 

W&iB work to be planed is long and thin. Fig, 

in end, and fig. 22 a perspective view of 

b shooting-board, suitablo for the longitndinal 

)dges of work. It consists of a stout plank, 

febout four feet long and sixteen inches wide. 

To the upper side of this piece, which is called 

the hcJ, and which must be quite trae, is secured 

a strip, c D, of the same length, and about twoi- 
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irds of the widtli of the bed. A Btop, s, ia 
razed at the end of the atrip, to keep the work 
It 19 itiiportant that the strip on which 
the woi'kj w w, is laid be quite flat, and square 
to the upper aide of the bed, A B, to which it is 
permanently fixed Ly screws, . 

1i the bed and strip of the shooting-board be 
true, and the side of the plane, which rests and 
slides on the bed, be strictly at right angles to 



» sole, the edges of the work will be made 

■ately square to its sides. Tho work must 

i tested with the square, and if the edges be 

at right angles, the defect is probably 

occasioned by the " iron," which may not be 

square in the stock ; a few taps on the corner of 

the i)soji wili rectify the discrepancy. 
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Fig. 23 shows tho work, w, placed at ri^ht 
angles to the conrso of the plane, to enable us to 
finish the end. It is important to have the end. 




I y, of the atop tmly at right angles to the edge of 

f Hie strip, against which the sole of the plane 

mns. The strip should be made as wide as 

possible, to afford room for a broad stop, which 




JIB of mnch assistance in keoping the work sqnaro 
I while it is being planed. 
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I The edge of work is sometimes beveled, 
stead of at riglit angles, to the sides. Wlien 
s is to be done, the shooting-board umat be 
^^odified, as in figs. 24 and 25. The bed, B, has 
m rebate planed along one of its edges, r, which 
fits a groove formed in the side of the board, t, 
the upper edge of which is beveled to the angle 
wo desire to impart to the work, geuei'ally forty- 
five degrees. 



r we require the end of the work to form any 
iher than right angleawith the edges, a separate 
lock, I (fig. 26), of the correct angle, must be 
Biporarily attached to the shooting-board, 
I similar in every respect to the one 
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represented in fig. 23. The loose blocks are 
usually made to an angle of forty-five degrees, 
whicli is very frequently employed in joinery 
works. 




Fig. 26. 

The stop of the shooting-board acts bene- 
ficially in checking the tendency to spall off, to 
which the work is so liable when planed across 
the grain. If the work be kept firmly against 
the stop^ the wood^ which otherwise might spall 
off, is well supported. 

The use of the hand-saw and the plane seemed 
to call for special notice, but it is unnecessary to 
consider the several other tools employed by the 
carpenter and joiner, until we require them for 
our work. 
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CHAPTER III. 



EEMARKS ON THE SfiASONIKO AND CHOICE OV 
THE WOODS. 

^kJT ia impossible to constrnct sound and 

lw£ durable work, if the material employed be 

^^ green or unseasoned : the firmest joints 

that can be made will part, and the entire 

fabric! become distorted and worthless. The 

practical carpenter is well aware of this, and if 

he be wise and value his reputation, he will 

Kpare uo pains to insure the complete seasoning 

^K hia timber. 

H^ The winter ia the usual season for felling 
timber, at which time the wood is less copiously 
charged with sap, owing to the circulation being 
almost entirely checked by the cold. After the 
trunk is cut down, it ia allowed to remain un- 
touched for a few monthsj but it should be 
■ .i&eltered (rom the direct influence of the sun, 
e the exposed parts are liable to bocomo 
lAew or cracked. The next stago in the scason- 
■ commences after the trunk is sawn into 
mka, which, being comparatively thin, and 
; two sides to the atmosphere, mate- 
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rially hasten the process. While in the entir 
form, the evapopation of moisture from the wooi 
conld only proceed slowly, consequently tli 
planka still contain much sap. 

The planka are nowfonned into a stack, whid 
must he raised a few feet from the ground, ani 
especial care must be taken to keep the wool 
£com actual contact, by inserting narrow strij 
between the ends of tho planks, and 'also i 
distances of about eight feet apart. By thi 
arrangement a free circulation of air is insured 
and the seasoning is favourably and expeditious^ 
accompUshed. 

Even timber in tho stack is not entirely fi 
from the ravages of the " shake," which -v 
attack the ends of the planks ; and the uppermost 
layer, which serves as a roof to the remainder, : 
frequently almost destroyed by the changes fron 
wet to dry. 

Thin planks, if judiciously stacked, will geofr 
rally season in about eighteen months, but thicl 
pieces require a much longer exposure. Tha 
timber must not be employed for works of im-" 
portance immediately on its removal from tht 
stack. The carpenter places sevoi-al planks in 
racks, which retain them in a vertical positios 
near his shop, and shortly before " working the 
stuff" he removes it inside the house to insure: 
-,it8 complete seaaoiiiiig. 
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I If the seaaoning be carried forwai'd too rapidly, 
■ 18 forced by subjecting' tho material to tho 
•ect inflaenco of tho fire, it is deprived of its 
,nd elasticity ; or, as the carpenter 
^nld say, " the nature has been taken out of 
If the timber is to be durable, the season- 
ing most be gradual and complete. 

Though the wood may have been thoroughly 
seasoned, it is impossible to guard against th& 
fects of chango of temperature, and the liability 
I reabsorb moisture, if placud in a damp situa- 
. becoming dry, the plank will 
wbably no longer retain its former shape, but 
B more or less twisted or " in winding," which 
b B. peculiar spiral twist, running through it in 
K"tfie direction of its length, so that if the board 
frere laid on the bench, it would rest on two cross 
1 which it would rock- 
Straight -grained woods are not subjected to 
my considerable change in tho longtliway of the 
grain, but a distortion, callod " warping," ia 
very prevalent in the soft, as well as in the hard, 
varieties in the cross directions. Thin boards 
^^jK Bometimes curved like a bow in their cross 
^^■Otions. The joiner restores them to their 
^Hwinal condition by ranging them round the 
^TBop, with the convex sides towards the fire, 
which, by evaporating the moisture, will cause 
the fibres of the wood to contract, and e 
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it to its proper shape. The wood must not b& 
too long exposed to the fire, or the remedy wilt 
be as bad or worse than the disease, as tha 
hoard will become concave on the side next to 
the heat, and convex on the other, thus reversing, 
instead of remoying, the evil. This may be 
avoided by frequently changing the sides wHeil! 
the boards have become flat, in order to air then) 
equally. 

Sometimes, when the wood is too much dis- 
torted to yield to the last -mentioned treatment, 
the joiner warms it equally on both sides to 
lessen its rigidity, and bends it as straight as he 
can by his hands. If the stuff will not retain thfr 
required shape, it most be again warmed, and 
placed between two stout planks, which arei 
drawn closely together by handscrews. 

If the plank to be wrought be too thick 1 
admit of correction by the means just described, 
the prominences must be removed by the plans, 
So considerable distortion is to be feared in the; 
straight-grained woods, such as pine and maho- 
gany, provided the seasoning has been properly 
conducted. The finely- figured woods, which 
chiefly owe their beauty to the great irregularity 
of the grain, would bo very hable to twist and 
"warpjif employed in the same way as the straight- 
■ained desci-iption. The handsomely-marked 
■Qode are too costly to admit of their being n 
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^W)f sufficient thickness for the top of a table, the 
^^bides of a box, or any Birailar article. Tke wood 
^l^b therefore cut into very thia slices, called 

venneTj which is glued on the plain wood of which 

the fabric is constructed. 

The amateur should always keep a stock of 

I ir ell- seasoned wood in his shop, and should never 
lIBe material which has lately been taken from 
jtho carpenter's rack. 
[ When choosing hia woods, the amateur must 
lie careful to select " clean stuff," free from knots, 
aiiafces, ani 'hmfs. "Boats" are black stains, 
\ occasioned by the confined sap which has not 
evaporated, owing to the planks having rested in 
contact during their aeasoaing in the stack. 

Fine, also commonly called Daol, is very largely 

.ployed in house- carpentry and other works. 

!t ie very clean and straight in grain, of a light 

colour, and easily wrought. The colour is much 

inflnenced by the quantity of resinous matter or 

lentine contained in its pores, which imparts 

ither a red or yellow tinge to the wood, from 

'hich peculiarity has arisen the distinctive titles 

red and yellow deals. 

Spruce, is of the same family, but of inferior 

niality. It is of a harder nature and whiter 

colour, and, owing to the knots with which it 

■ds, is seldom employed for any except the 
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feommoneat pnrpoaes. These woods are natives 
of cold countries, where they thrive the h 
Onr largest supplies of this valuable timber 
are exported from Norway, Baltic Port, Meniel, 
Biga, and Dantzic. 

Oak is a very hard and durable wood, easily 
distinguishable by its yello wish-brown colour. 
The English oak is esteemed the best, and ia 
Tery exteasively employed for ship -building, 
carpentry, substantial framing, and other works 
requiring considerable strength. It is little ' 
affected by exposure to the weather, and ia 
therefore much used for numerous outdoor 
works, for the spokes and naves of wheels, &c. 
■Some kinds, having a red tinge, are inferior to 
the brown, and are used only for ornamraitai 
fcmiture. 

JSlm is a very uaefiil wood, and exceedingly 
Snrable if employed in wet or damp situations. 
Et is unrivalled for dock-works, rough pumps, 
fater-worka, piles for foundations, keels of ves- 
lela, boards of coffins, and many similar purposea. 
n drying, it shrinks and twists very much, and 
applicable to works in which permanence of 
I is imperative. Elm is porous and cross- 
ned, but it is not hable to split, and bears 
5 ^^Ting of naila better ±han any other timber. 
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I The colour is a cliill red-liroivn, and 
tiiaii oak. 
- 



Ash ia a tough and very flexible wood ; it i» 
it, however, suitable for building purpoaoa. It 
much used for the fi-atuea of machinca, felloes 
of wheels, agricultural implements, hand-spikea, 
handles of hammers, and many similar works. 
For works subjected to sudden and severe strains, 
Bsh may be considered superior to any other 
nimber, its elasticity being so perfect that it 
aiiay be bent almost double without breaking. 

I Beech ia not employed for building, but ia ex- 
cellent for piles in wet foundations and similar 
nrorks. This wood is naturally hard and of a 
jtlose, firm texture. It is extensively used for the 
feunes of machines, furniture, stocks of planes, 
UHidleB of tools, and lathe -chucks. When 
bajned and polished it looks exceedingly well. 

■ Sii-chwood is much esteemed by the tumor. It 
K compact in the grain, of a darker colour, and 
■lore easily worked than beech. Some pieces 
K this wood are as handsomely inai'ked as Hon- 
bnraa mahogany, and, when polished, may be 
Maily mistaken for it. 

W MnJifinii.uii. — Of this wood there are two yarie- 
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ties, viz., Spanish and Honduvaa. The formep 
is in ovory rospoet superior to tho latter, and 
gonoi-ally, owing to its great beauty, cut into 
veneers, which are glued on stout fabrics con. 
Btructed of Honduras or Baywood, which, though 
not often finely figured, is exceedingly good foi 
the inside works of furniture. It is of a reddisli- 
brown colour, sometimes open and irregular in 
the grain, and the inferior kinds are filled with! 
specks and short grey lines, Somo few specie 
mens are of a fine golden colour, with haudsomi 
veins and figures. 

For furniture and other indoor works, maho- 
gany is unrivalled. It shrinks less in drying 
than any other wood, is susceptible of a high 
polisli, and is little liable to twist or warp, and 
holds the gluo the best of all. Foundry patterns 
are often made of it, as it resists the moisfcuro 
' the damp sand, which does not, therefore, ad- 
I here to it so readily as to a softer wood, Maho-{ 
L gany is also in much request amongst turners. 

Rosewood ia another valuable furniture wood. 

F Its colour varies from light hazel to deep purple, 

r nearly black. Some specimens are as open in 

grain as coarse mahogany, but the best 

I qualities are cut into veneora, and even solid 

I pieces are used for cabinet and iipbolstery works. 

|rhe harder kinds may be very highly polished. 
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Hbtit it Beldom retains its lustre so long as 
^■Whoganf. 

^f "Mr. Edwards says, that at the time wHenrose- 
nrood was first imported, there was on the scale 
E^f Custom-house duties, ' Lignum Ehodium, per 
■BOn, £40,' referring to the wood from which the- 
Knl of Rhodium was extracted, which at that time 
Rrealised a very high price. The officers claimed 
■jihe Ufee duty on the furniture rosewood. It was 
Bifterwards imported as Jacaranda, Palisander, 
nod Falaxander wood, by which names it is still 
n^Ied on the Continent. Tho duty was entirely 
Kremoved, and tho consumption has proportion- 
nU.y increased. It is now only luiown as rose- 
fbood, some logs of which have produced as much 
^K£t50 when cut into veneers." 

^" Walnut is a handsomely -figured wood, much 

used for furnitui-e, for which purpose the finest 

yeneers are also employed. Large quantities are 

I .^ill in demand for the manufacture of gun- 

Ktocbs; the prices of which, in tho rough, range 

1 a few pence to a couple of guineas each, 

KBHJood is an exceedingly hard and usofal 
)d, extensively employed by the turner and 
Bne wood-engraver. It is of two kinds, dis- 
tinguished as Turkey and European boxwood. 
The former- is imported from Constaotinople, 
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Smyrna, and the Black Sea. In size it ia ^v 
varialale, ranging from two anil a half to fourtet 
inches diameter. The colour is generally a deep 
yellow, sometimes shaded with orange. 

Large quantities of boxwood are consumed i; 
the construction of rules, scales, and blocks 
engravers, who employ it to the exolueion of a 
other woods. 

The European boxwood does not attain 
large a growth, is more curiy, softer, and pala 
than the Turkish. Its usual size is from aboa 
one to five inches in diameter. Being stronga 
than the Turkish box, it is hotter for lat]i» 
chucks, and will bear more rough usage. 

Eboni/. — Of this wood there are three yaria 
ties, which are usually diatinguiabed by ■ 
names of the countries wlience they are ex 
ported. 

ITie best and most costly of the three ia ■ 
native of the Mauritius, It is the blac 
hardest, but, unfortunately, the most unsound o 
the species. The East Indian is the next i) 
order; it is less wasteful, but inferior to the firK 
in grain and colour. The African, which is thi 
last in the Uet, is the least wasteful, but it i 
decidedly very poor in colour, and porous in t 
grain. 

Ebony is almost exclusively employed i 
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taming and ornamental work ; flutes, the keys 
of pianofortes, door-handlea, and many aimiloi' 
articles are manufactured fi-om it. 

lAme-tree is a cloaa and light-colonred wood, 
(cd quite as easily worked as deal. It re- 
res to be carefully seasoned, otherwisB it is 
pery liable to twist and warp, more so ttan 
Curriers, shoemakers, &c., use it for their 
ratting-boards, as it does not influence the 
of the knife. It is technically said to be 
§" without grain," as it may be cut with almost 
equal faeihty in every direction. Lime-tree is 
peculiarly free from knots, and, owing to its 
evenness of textnre, is very suitable for carved 
lirorks. It enters largely into the construction 
f pianofortes and other musical instruments. 

Pear-tree is a brown wood, much used by the 
Jibridge turner. In many of its properties it 
s similar to lime-tree, hut harder and tougher. 
nt is largely employed for caiTcd works, and the 
^graved blocks for calico-printing. 

another of the light- coloured 

"When young, it is of a dehcate silky 

bite, which changes into a pale brown as the 

mber becomes old. The wood is strongest 

ml^ea the colour la in the Intermediate stage. 
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Some pieces are beautifully mottled, and are es- 
teemed by the cabinet-maker in the construction 
of fancy furniture. The plain kinds are made 
into many articles of domestic utility, such as 
presses, dairy utensils, &c. It is also a particu- 
larly good material of which to make screws. 

TABULAR VIEW OF SOME OF THE WOOB& 

IN COMMON USE. 



House Carpentry, 
Deal. 


( Joinery and Cabinet 
Work, 


Oak. 


Beech. 


Pine. 


Birch. 


Sweet Chestnut. 


Cedar. 




Pine. 


Strong Framing, Sc. 

Oak. 

Ash. 

Beech. 

Birch. 

Mahogany. 


Furniture. 

Mahogany. 

Rosewood. 

Satinwood. 

Sandalwood. 

Walnut. 

Maple. 


Wet Works, as Files, 


Black Ebony. 
Amboyna. 


Foundations, Sc. 


Foundry Pattei-ns. 


Elm. 


Alder. 


Oak. 


Deal. 


Beech. 
Alder. 


Mahogany. 
Pine. 
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For Turnery {common). 



Alder. 

Aps. 

Beech 



Small. 



Birch 

Oak. 

Elm. 

Piiie. 

Sycamore 

Holly 

Horse Chestnut 

Pear-tree 

Apple-tree 

Plum-tree 



I White 
( Woods. 

) Brown 
r Woods. 



Ornamental Turning. 

Araboynii. 

Beefwood. 

Black Ebonv. 

Boxwood. 

Bulletwood. 

Cocoawood. 

Goromandel. 

Lignum Vitiv. 

Mahogany. 

Maple. 

Mustaiba. 

Rosewood. 



A comprehensive catalogue of the '^ Characters 
and uses of the Woods/^ will be found in the 
first volume of HoltzapffeFs ^^ Mechanical Mani- 
pulation/' 
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CHAPTER IV. 

VARIOUS METHODS OF JOINING TIMBER. 

f HE practical carpenter displays liis skill by 
tlie judicious choice of tliat form of con- 

^^ nection wliicli will^ with tlie least waste 
of material, insure tlie firmest junction 
of the pieces to be united. He has, moreover, 
carefully to consider the intensity and direction 
of the strains tending to rupture the material 
and separate the joints. 

The amateur being principally interested in the 
construction of light works, it will be unnecessary 
to investigate very deeply the formation of heavy 
framing : we shall therefore only notice a few of 
the most important connections in general use. 

When it is necessary permanently to lengthen 
a beam, another of similar scantling is pieced on 
to it. There are many methods of '^ piecing ^^ 
or scarfing timber, and every carpenter has his 
own nostrum, which he considers superior to all 
others. Considerable ingenuity is often displayed 
in the various connections required in massive 
framings, such as roofs, &c., but it is generally 
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found that the simpler forms of atta.chment are 
quite ae strong as the more elaborate. 

The simplest and probably the strongest way 

I of piecing a beam, is to lay the end of one for 

a certain length over that of the other, and 

I connect them firmly by bolts, which must pass 

[ through both timbers. This form of scarting it 

I O&rtainly clumsy and nnartistic, but it is a cheap 

land serviceable connection, and very good ia< 

ituations where great neatness is not required, 

The next, and probably the most usual kinda 

tot p iecint?, are showii in fig, 27, In A, the two 



[Scantlings to be united are " halved together " 

/by cutting away half the thickness of each oi 

lem for the length of the joint, so that whea 

Kbolted together the beam may appear as on* 

inbroken length. The iron plates are only 

■Required at the two extremities of the scarf to 

' the ends of the i-eapectivo timbc: 

; under heavy strainB. H 
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I place large iron washers under tlic nuts, 
e us to screw them up tightly without cutting 
into the wood. 

The form of scarfing represented at B is not 

bo capal:)!6 of resistiug a crushing force as A, 

which is more suitable for a pillar than B, owing 

D the support derived from the shoulders, s s. 

F B were used in a situation where it had to 

rithatand a crushing strain — which tends to force 

■both ends of the heam towards the centre — the 

I wedge-shaped ends would be liable to slide on 




^^ach other, and the thin tongues, / (, which 

[confine their extremities, would, owing to the 

Mressure, be apt to split off. 

Another method of scarfing is shown iu fig, 28. 

I C the timbers are "halved together" in a 

(omewhat similar manner to A, fig. 27, but the 

iolts and plates are omitted. The end of each 

DOiim has a " rebate," j- r, formed on it, which 

locks into a corresponding "groove" made in the 

^bouidai^T Two keys, k k, having a flight tt^r,. 
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re driven in to draw the nuigliL curing parts of 
he joint closely together. One key in the centre 
tfxjld be equally effective, provided it wore made 

little wider. This form of connection is capable 
f resisting either a crushing or a tensile strain, 
ad may be conaidercd the best of the more 
omplicated varieties of piecing. 1) is not ao 
ood, having the same defect aa B, fig.. 27 ; and 
' it were used as a pillar, its strength would bo 
Bry inferior, owing to the absence of bolts, which 
fe almost necessary in this kind of joint. 

If unassisted by iron plates, no form of scarfed 
ae-beam can possess more than one-third of the 


t-^-4" ■■ : 




--! ■ 1 ■ ; 




^ttrength of tlio sohd beam; and it must be 
^Bememborcd that the strength of any joint or 
^^nming can never exceed that of ita weakest part. 
^H A Tery simple kind of scarf mucb in favonr 
^^Biongst shipwrights is shown in fig. 29, and ia 
^Kmed JisMiuj a beam. Two beams of similar 
^Buitling are brought end to end, and two pieces 
^B wood, each about half the thickness of the 
^Buas, are placed on their opposite sides; the 
^^^^^ then atrongty bolted together. This 
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form of joint is very strong, especially as s, post, 
ft&d it is a ready aud effective method of making 
repaira. 

Dovetail connections, as shown in fig. 30, and 

Iftt E E, fig. 31, are sometimes employed for 

)sts, but they cannot be recommended, and 

Lonld not be used without plates aud bolts, if 



ihe weight to be supported is great. Dovetail 

joints are seldom introduced into heavy carpeutry 

fc'orks, even when the grain of both pieces 

Fttms in the same direction, as in figs. 30 and 

|S1, When half the thickness of each piece 




I removed, as at e r, fig. 31 (left-hand figure), 
pad the cut surfaces are brought together, ■ 
called a la]n>ed joint. If the timbMfi ( 
^^d £0 that the grain crosses at a c 
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lerable angle the dovetail should not be used, 
shrinkage of the wood will cause the 

inta to become loose ; therefore, D, fig. 32, 
would bo objectionable in a situation where the 
joint was subjected to even a modei-ate atrain. 
When the timbers cross at an angle of forty-five 

rrees they may be united by " halving," as 
wn at H' H.- The method is slightly different 




I H'j where the timbcrd meot at the cuda, and 
1 a comer. 

ten one timber abuts against another the 
^t ie, made as shown at T, in fig. 32. The piece 
a called the tenon, and tho hole, wi, which is 
a it the mortise. The tenon must fit the 
3 closely, and its shoulders mast rest fairly 
on tlie surface of the wood against which it 
almt&r Aa oak pin is usually driven in at p, to 
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aecnre tlio tenon, as it is liable to draw back ; 
strain should tend to keep the shoulder of the 
tenon in contact with tho wood in which tht 
mortise is made. 

The ordinary form of mortise and tenoi 
employed in heavy carpentry is shown to ; 



I larger scale in fig. 33. The tenon, T, shouli 
seldom exceed one-third of the thickness i 
tte staff, otherwise the piece containinj^ 
the mortise, M, will bo weaker at that part 



than the tonoit. Tho endeavour should alwayi 
3 to balance the strength of the two partSj 
I that, if subjected to a severe strain, th^ 
ould yield equally. The tenon ia formed 1 
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cutting away one-tliird of the tliickness of the 
timber on eacli eide of it, and as the work 
will receive no further finish than is imparted 
' the tenon-saw {fig. 34), this tool must be 
tceedingly well applied to insure u good fit 
. the mortise. The method of cutting the 
BOrtise will bo explained hereafter. 
[ After the tenon has been driven home, bo that 
I shoulders, s s', bed fairly on the surface of 
D wood around the mortise — Ju which they will 
if all the parts be not exactly square — the 
, p p\ must bo bored, but rather smaller 
than it will ultimately bo required. The tenou 
must then be withdrawn from the mortise, and 
^e hole, p', ho enlarged to the proper siwe for 
jfce pin ; p must also bo increased to the same 
, but its centre is removed a trifle towards 
) shoulders, s s', so that when the tenon is re- 
verted in the mortise, the holes, p /i', will not 
[aetly tally. The discrepancy should be very 
ght, otherwise the tenou may be split when the 
a is driven home. By setting the hole in the 
i Kttle behind that in the mortise, the pin 
^enabled to draw the tenon forward until both 
i holes correspond, when the shoulders, s s', 
1 bear firmly on the surface, M, 
Sometimes the tenon is brought boldly through 
the mortise, and the pin passed through its ex- 
tremity. Squai'e pins are used in this situation. 
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being considered less liable to split the end of the 
tenon. If the end of the tenon be chamfered and 
the workmanship is good, this form of joint is 
not unsightly, and is frequently introduced in 
situations where the joint is exposed to view. 

We shall have occasion to speak further of the 
formation of the tenon and mortise, the dovetail, 
and some other connections, when explaining the 
use of the tools employed by the joiner. 
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CHAPTER V. 



SIMPLE WORKS IN WOOD. 




(HEN a young fellow enters a carpenter^s 
shop as an apprentice his master will 
give him plenty of hard initiatory work, 
which may seem useless and irksome. 
He will be required to rip long pieces of scantling 
for hours together, and will be kept at this kind 
of work until he can saw tolerably straight. 
Perhaps, by way of change, he may be allowed 
to ^^ rough plane ^^ some boards for coarse works, 
in which little accuracy is needed. 

If the apprentice be careful and work hard, he 
will soon be relieved of the first drudgery, and 
be employed on a better class of work. Before 
he is intrusted with anything important he must 
assist one of the journeymen, and if he prove 
intelligent and painstaking, he will soon become 
a skiUed workman. 

Thus step by step, beginning at the lowest 
round of the ladder, must mount all who would 
achieve real success in any undertaking. One 
step must be fully mastered before the next is 
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attempted, otherwise much that would h 
proved of great value remains undiscovered. 

Amateurs are rarely good workmen, bccatii 
they seldom practise sawing and planing s 
ciently to become expert. 

Many people imagine that complete comraai 
of the saw and the piano may be acquired 1 
repairing a piece of furniture, making a. box, t 
similar odd jobs, which, though useful in tbt 
way, can afford but little scope for advaucem 
in the joiner's ci'aft. 

The amateur joiner has only a narrow field I 
practice, and unlosa he make a bold stroke, i 
combine cabinet -making, his tools will ofti 
contract the rast of idleness. 

A friend of the author has proved bimsfi 
clever amateur cabin ot-maker; and can ak 
several pieces of furniture which are exceedi^ 
■creditable specimens of art ; and one article 
sideboard — deserves special mcntioUj being 
handsome and well - finished sample of g) 
workmanship. 

We only mention this circumstance to abi 
that amateurs may, if they persevere, l3ec<]|| 
skilled mechanics. That "practice makes J 
feet" is only true of thoughtful practice. Mi 
men are engaged all their lives at one dmi 
work, and yet never excel. Surely thia caQ 
w ibe ifa: want, of practice ; no, it is x^)&«jUi| 
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which they ave deficient. The intelligent and 
thoughtful man feels a pleasure in his work, and 
is always striving to raise his art to still higher 
perfection by improving the means at his com- 
mand, and by endeavouring to devise better and 
quickei- ways of doing the work. 

If the plank be required for work in which 
great accuracy is essential, it will be necessary 
to be particularly careful when planing the 
second aide to ranke it exactly parallel to the 
first ; otherwise tho plank will not be of uniform 
thickness thi-oughout. The eye of a skilled work- 
man may bo sufficiently "true" or "straight" 
to enable him to plane up a small pieco of stuff 
without the assistance of a line or other artificial 
guide. A beginner, however, must not attempt 
ta work in this way, or he will invariably spoil 
whatever ho undertakes. Nest to the square, 
the marking-gauge is the workman's best safe- 
guard ; the straight-edge should also be at hand, 
its aid being indispensable for testing the truth 
of extensive flat surfaces, as well as long naiTOw 



After the rough outside of tho plank has been 
I'omoved, the surfiu'e should be " tried up," or 
generally planed over with the trying-plane, to 
make it tolerably flat. If the longitudinal edges 
of the plank be very uneven, they must also be 
" roughly i^t." The marking-gauge miiBt Iib 
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adjusted to the thickness to which the w^^H 
to bo planed. If the wood will " hold np," saffl 
to one inch thick, the head of the gauge must ba 
set bnck one inch frara the scoring point. Tlttfl 
plank must bo raised and supported on one edjfJ 
the head of the gauge being forcibly applied to, 
and moved along, the true sm-face, while the 
scoring point leaves a clear lino on the uppermost 
edge, and as much liolow the rough untouched 
surface as the substance of the WQrk now ex- 
ceeds the finished thickness to wliich the gau^ 
is set. Both the longitudinal edges must be._ 
gauged, and the ends also, if they be tolembfaM 
straight and smooth. If the second side be noiJH 
carefully {)laned down to the lines, we shall haVtjl 
a plank of uniform thickness. Wliilo plamx^n 
the last side, the straight-edge must bo frequeHt^jM 
applied across the work to give us timely notioil 
if wo be removing too much in the centre. It^H 
a safe plan to plane down the sui'face near tJ^H 
edges to within a little of the gauge-lines, bJB 
then to remove the stuif towards the centre, rfl« 
membering to use the straight odgo f req uently JaB 
the cross direction, an.d also occasionally lengthiM 
wise. When the second side has been made aflfl 
true as the first, and the thickness is found to b«J 
uniform, the edges and the ends must be corei^U 
pleted as before explained. fl 

The process is somewhat diGTerent for tfaiciH 
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»rks. After the first side has been " tried up," 
e of the edges is planed at right angles to it, 
B trnth boing tested by the square, the stock 
which is applied to the first side, and the blade 
the edge. Gi-eat eare must be taken to make 
B edge or right-angled side — as it may be con- 
lered in thick work — exactly square to the 
Bt, as these two surfaces are required to serve 
the foundations from which the remaining 
les are to bo wrought. The gauge must now 
I set to the finished thickness or the distance 
lich is to exist between the first side and the 
ie oj^osite or parallel to it. 
The first side, which wo will call A, and the 
jacent edge or right-angled side, B, .should be 
arked by a pencil line extending fi'oni one to 
B other, that wo may distinguish them from the 
'o remaining surfaces, C and D, which are to 
I wrought from them. The second aide, C, 
ien planed to within a little of the gauge-lines, 
fcy be tested by the square, the stock resting on 
e edge, B, and the blade on C. The square 
Bst be applied at short intervals as the work 
iproaches towards completion, and should be 
Dved over the entire surface, as some parts may 
i out of square, though closely bordering on 
hers which are true. 

The sides, A, B, and C, are now supposed to be 
; it therefore only remains to operate on 
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KD to complete the work. The edge or foi 
■'Side, D, might be planed at right angles to the 
F£r»t side, A, ty the aesiatance of the square, if it 
E were not required to be also parallel to the 
I second side, B, 

I We made A and C parallel to each other ; the 
I same relation must therefore exist betwe&n B 
P and D, to render the work correct. The marking- 
I gauge must be set to the new measure, the width 
I or distance required between the edges — ihe- 
t head being rubbed against B, while the point 
I marks out the new surface, D, Two lines must 
I be scored — one on A, the other on C — to guide 
[ UB in planing the edge square to them. 
I If the work has been properly executed, th& 
Lsides will prove equally true when tried by the 
■iBquare in any directiou. Sometimes the sevBral 
Fsurfacea will appear true in the order of their 
h formation, but on reversing the test they will n 
I longer agree. This want of accucacj can ocoa- 
I'Sionally be traced to the square, which may not 
■be in good ordei', but more frequently the fault 
nests with the woi'kman. 

B Squaring and planing-up works are not easy. 
Wot accomplishment, and even the simplest works 
bequire considerable skill to Eichiove satisfactorily, 
hnd constant practice is necessary to insure- 

K^g^«»^i suppose our pupils to have <»ilj 
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lien tlie desired carvo ia obtained, the ends of 

the sweep stould bo confiuod by securing' them 

to the 'board on which the work must be hvid 

for glueing. The edge in which the saw kerfs 

were made being now convex, the kerfs will be 

found much wider than thoy were provioiialy to 

bending the wood. Tlio strength of the work 

may be considerably increased by filling the 

cnta with glue and inserting thin wedges, which 

will also tend to preserve the curvature of the 

sweep. Sometimes a strip of canvass is glued 

npon the edge in which the cuts have been made. 

A nice curve cannot bo formed when the outer 

edge is nicked, as tho wood will yield unequally. 

K tho wood of which the sweep is to be made 

be not too thick and rigid, it may sometimes be 

bent by soaking the side which is to be con- 

_^'e£ with hot water, at the same time exposing 

Ifte opposite side to the fire. If the work be 

^Bted while hot, it will retain when cold tlie form 

^Blus impressed upon it. 

^1 When curved work ia required of considerable 
^Rlbetance it is usual to build it up by glueing 
^Bereral thicknesses, one upon another, in a caul, 
^Br mould, formed of two pieces of hard wood, 
^Kiich have been cut to the proper sweep for our 
^Bork. The wood of which the curve is to be 
^Komed must bo even in grain, free from knots, 
^■■iuof unifonn thickness. 
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For Homs purposes, especially in pattern 
making, it is convenient to cut several pieces a 
the required curve out of comparatively tha 
" stuff," and to glue tliem together till the props 
thickness is obtained. If the sweep be form 
by joining several short pieces end to end, i 
second layer must be arranged so that the join 
shall occur midway between those of the low 
course or in the centre of the short pieces. It i 
easy to perceive that if the joints in the aevei 
layers were placed directly in a line, the ■ 
could have very little strength ; it is therefor 
necessary to " break joints," as in building i 
brick wall. 

We shall have occasion to speak further r 
specting the process of "glueing np" wm 
when considering the construction, various &ai| 
ings, veneering, &c. 

Although glue is very largely employed aa 
means of uniting many portions of the work, yej 
the carpenter, joiner, and even the cabinefe^ 
maker, would be unable, without the assistanOI 
of naila and screws, to ensure the reqoisiid 
strength of those parts which are subjected ia 
severe strains. 

In fig. 37 several varieties of nails in genera] 

use are shown, but without reference to thefl 

size. 1 

L 1. A £7i-m oallsd i-oae-eharp, largely efflfilcjJ 
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Irxongli purposes, aueli as coopering, fencing, 

i general out-door works, ia very suitable for 

tiving into hard wood. Another kind termed 

E used for pine and similar soft woods, 

nd being thinner than the former sort is less 

iable to split the materia). The head of each 

riety is large and spreading, and very good 

r holding the work down. 

. This nail, also distinguished as rose, has a 

mfiat or •■hisel point, which is less likely to split 




B wood than one with a sharp extremity. The 
isel edge ia placed across the grain, and tho 
iager of spoiling tho work by even a slight 
mdency to split, is avoided, and a nail of this 
description generally holds more firmly than 
those with shai'p points. 

3. The clasj' nail is largely used by house car- 
penters in deal and other soft woods. The name 
is derived from the peculiar tbrmation of the 
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head, which slopes abruptly on opposite Bidefl 
clasps the wood when driven into it, and whei 
punched below the surface, the plane can be use* 
over it without being injured. 

4. The clout is used for nailing iron ond oths 
metal work to wood. The head is flat and cip 
cular, and the shank round, terminating in i 
sharp point. 

5. Goimterclout nails have "countersinks," ca 
conical uecks, under their heads, which i 
quired to lie level or flush with the surface oi 
the work ; the shank.s are round with chise 
points. Theeo nails are principally used by amithf 
and wheelwrights. 

6. Fhie dotj is distinguished from a stoutei 
nail of a similar kind, called strovij or veiijhiy 
dog. Both sorts are used for fastening dowB 
strong iron-workj and for many other purpose* 
in which the heads, which are very solid an3 
elightly countersunk, are not required to lie level 
■with the surface of the work. The shanks a 
round, and terminate in spear points, which a 
Tvell adapted for piercing and clenching. 

7. Kfitt-hurdU nails have broad and rather 
thin-rose heads, clean drawn shanks with good 
apear points, which are very favourable for 
nailing and clenching the oaken bars of hurdlea 
together. A description called gate nails : 

lewlrat siiailar. 
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iose-rlench avo nails mucli employed by 
fcip Euid toat-builders, Tliey are termed clentii, 
lause, after being driveu through the plank, 
their ends ere bent over by the hammer or 
clenched. If additional security and ueatnesB 
be required, a small diamond-shape plate, r, called 

trove, i3 slipped over tho point, which is 'then 
vetted down upon it, thereby drawing the 
tanks very closely together. The nail is used 
rtensively for securing tho wood- sheathing to 
lips' sides, for which purpose it is unsurpassed, 
( the square blunt end punches the hole, which 
would require to be bored, if a pointed nail were 
used, owing to the fragile nature of the wood, 
^^vhich ia very liable to split. Large quantities 
^Hi these nails are consumed in the construction 
^^B rongh boxes, packing-cases, and other coarse 
^^Kirks, for which time cannot bo spared to boro 
^^■^a for the nails. 

^^t9. Horse nails, employed for attaching the 
^^Bbe to the hoof. Formerly the nails were 
^^nde with square heads, but the preference 
^^na given to the shape represented, which 
^^^ also slightly countersunk, to allow the 
^^n^ to lie in the groove made for them in 
^^■e shoe. 

^^KIO. Brads are very useful nails, great in 
^^Mtnand for all varieties of light joinery work, 
^^^K'vmaibBar will probably use this class of naihs j 
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almost to the exclusiou of any otlier; fhey 
Httie liable to split the wood and hold welL 

The best nails are made of Vfronght iron, of 
which the toughest description is selected, espe- 
cially for clench nails. Large qnantities of cheap 
nails are mannfactured from cast iron, which is 
annefded to lessen its brittleness. Malleable 
caat-iron nails answer very well for numerons 
coarse purposes, such as nailing up laths for 
partitions, for securing fruit trees to garden 
walls, and many similar works in which much 
etrength is not required. 

It is not BO easy to drive a nail properly as 
many people imagine. If the head of the nail 
be not struck fairly in the centre, but obliquely, 
£be shank will either be bent or knocked out of 
the true position, to which it cannot without 
some difficulty be again restored. If the wood. 
te hard and the nail long and slender, the liability 
to bend or cripple the shank is considerable. 
The best way to avoid this is to bore a hold 
shghtly smaller than the shank is in the middle 
of its length, if it be taper, and if parallel, 
little less than the part immediately above the 
|)oint. It is evident that if the hole be made 
9B large as the nail, the latter can have little or 
^«io hold, and if too small, the relief which it 
*fford8 is insufficient to avert the danger of 
I apUbting the wood or crippliog the naiL 
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Wlien nailing two pieces of hard wood to- 
gether, it is only necessary for the nail to fit 
tightly, or hold in tho piece which receives the 
point, tho hole in the wood which is to be secured 
being sufficiently largi) to allow tho nail to pass 
through easily. By this moans the labour of 
driving a large nail is much relieved, and the 
shank is well supported if the wood ho mode- 
rately thick. It is nunocessary to boro a hole 
for the nail in deal and other soft woods, except 
as a precautionary measure, when there is danger 
of splitting the material. If several nails are to 
bo driven in a row near the edge or end of a 
board, as in nailing the sides to the ends of a 
box, it would be prudent to make small holes, 
which would probably not only save the wood 
from splitting, but also direct the nails which 
might otherwise go aBtray. Nothing looks worse, 
Br less artistic, than the protruding points of 
^■TFeral nails which have broken through the side 
Hf the work owing to crooked driving. The 
thinner the wood of which the bos is constmcted, 
the greater is the difiiculty of avoiding the dis- 
figurement of projecting points, and increased 
care must bo bestowed in driving the nails 
straight. 
^ To uso the hammer pi-operly, the shaft or 
Hkidle must be firmly grasped in the right hand, 
^Bdm near the extremity that only about an 
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inch of tho shaft projects below the little f. 
If a few very light blows or taps be requi^rei 
the shafl may beheld shorter or nearer the he^j 
but this is not the legitimate way of handling 
the tool. Before striking a blow the face of the] 
hammer should be rubbed on the floor, or on ai 
board sprinkled with a httle powdered chalt, to 
remove any grease that may adhere to it, which 
Would cause the hammer to glance off the h 
of the nail. Though the shaft be held near the 
extremity, the hammer is perfectly under control, 
and it should be used lightly at first, gradually 
increasing the force of the blows as the nail sinlca 
into the wood. 

If the blows be violent at first, the nail wil] 
be bent or sent astray, as at this time it derivea 
very little support from the wood into which it 
is being driven. The endeavour should be to 

,se the force of the blows at intervals, a^ 
tiie nail seems able to bear itj as a too sudden 

■0 from light and rapid blows to he&Vj 
strokes is almost sure to send the nail astray. 
The aim should be accurate, and the head of 13 
nail must be struck by the centre of the hammer! 
Face, otherwise it muy be spoilt by a bloVv fra 
the edgt'j which would also very probably beOB 
the shank. Sometimes the greatest care y 
feil to ensure the straight driving of the nt 
"!£ lie pail appear disposed to bend or go asis 
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may frequently bo restored to its proper 
position by a few well-directed and slightly 
oblique blows, which must be applied on the side 
the head furthest from the place which the 
Lil should occupy. 

Occasionally the pincers (fig. 38) must bo used 
to extract a nail which haa booome hopelessly 
crippled. If the nail be very fast, as it often 
in hard wood, one of the bows of the pincers 



I^Ennst be allowed to rest on the surface oi the 
' work, in order that it may act as the fulcrum of 
a lever when the handles, which must bo grasped 
in the right hand, are powerfully depressed. A 
double claw is provided at the end of one of the 
handles for " prizing up " nails which have been 
The claws are sharp enough to penetrate 
wood around and under the head of the nailj 
B neck of which can then pass between them, 
[f depressing the opposite end of the pincers 
ihe nail will be raised sufficiently to enable ua to 
drsTT it out. 

3 work require a finishing touch from the 
ij the heads of the nails must be punched 
'MkO snrface. This is almost equally neces- 
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Bary if tlie wood is to be painted, and the cavitiaS 
left by tlie displaced beads must be filled witii 
pntty to bido tbtm. The punch consists of I 
cyhudrical piece of steel about three inches lan^j 
tapering from the middle of its lengtK to tmS 
extremity, Tho point must l)e quite blnnt, 
otherwise it will not drive the nail down satis- 
factorily. Two opposite aides of the taper eai 
of the punch must be flat for brads, and soine« 
what similar in shape to the nail itself. 'He, 
point of the punch must be hardened to enable 
it to retain its shape. If the end be heated to 
a dull red, and then be thrust into a lump ( 
tallow or can'dle- grease, it will become sufficiently 
fa&rd. 

The wood sercv:, also sometimes called the 
terewnail) is a strong Mid ready means of uniting 
numerous works in wood. The screw possesses 
a great advantage over the nail in situattonS 
where considerable strength is required, 
powerfully resists any tendency to draw it out 
of the wood like a common nail. There s 
many instances in joinery and cabinet making 
in which a nail would be useless, owing to tjil 
fragile character of the work and the triflioj 
lihickness of the material, which could not aSw 

icient hold for a nail. It is in these t 

.articles that the screw proves of so mucli tsIiM 

screw, unlike the nail, needs no app£ 
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t the hammer, which is another advantage 
jcnliar to the foi-mep. The jar occaaionod by 
L nail would bo fatal to some of the 
ighter classes of works, supposing nail-hold 
could be found in them. 

Probably Mr. Nettloford's patent screw repre- 
mted at A, fig. 39, is the best at present manu- 
lotured. Tlie upper side of the " thread," which 
k£at and considerably inclined, offers great re- 




istauce to the screw "boing drawn out of the 
wood like a common nail. The tliroad may be 
compared to a cone, the base of which stands 
upwards. The conical or sloping aides of the 
thread enable the screw to penetrate the wood 
with great facility. The stem or shank of the 
frew is also made taper, being smaller at the 
femity than at the commencement of the 
At B is shown the mould or impression 
bde by the screw in wood ; and at C is seen 
} irregular and imperfect counterpart of tie 
1 of a common wood-screw, JJettleford'B.^ 
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patent screw may not be sold by the tradesmaO; 
with whom some of our readers may be obliged^ 
to deal ; howeyer, the best specimena of tha' 
ordinary screws will answer sufficiently well for 
many purposes. 

When choosing either iron or brass wood- 
screws select those with moderately deep threads, 
approaching aa nearly as poasible the shape of 
The end or point of the screw must 
also be smaller than the blank part just below 
the head. Those having a projecting bur at the 
extremity of the thread should be rejected, as 
the bur is apt to tear away the wood as the screw 
advances, leaving little or perhaps nothing by 
which it can hold. The nick, or diametrical 
r-cut made in the head for the screw-driver, 
must bo of uniform depth, and not, as it fre- 
quently happens, highest at the centre. The 
depth of the nick is also of some importance, for 
if too deep the head is liable to be broken by the 
f-driver, which latter, however, will have in- 
fcnfficient hold if the nick bo too shallow. The 
^epth of the nick may with advantage be about 
half the thickness of the head, and it should be 
f the same width throughout. 

The end of the screw-driver should be formed 

S shown in the two views, iig. 40. The sloping 

lides, or chamfers, must not meet at the ei- 

j,or a sharp edge will result, which wi 
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iigare the sides of the nick if the screw-driver 
slipped out. The chamfers must be ground to 
an angle of ahout ten or fifteen degrees, or the 
tool will be unable to retain its hold in the nick, 
and by frequently slipping out it will not only 
disfigure the head of the screw, but also lessen 







Fig. 10. 

bur power to move it. For very large wood- 
crews, and for scrtiwa for metal work, the ex- 
pemity of the driver should he somewhat dif- 
ferently formed, as seen in fig. 41 , Tho sloping 
■ chamfers, are unfavourable in their 
(tion when much resistance lias to be ovei 



a the pressure on tho iudiued surface is apt to 

prce the tool out of the uick. In fig, 41 the 

s of the driver arc filled parallel for a short 

Hiatance, to enable it to fit the nick for its entire 

lepth. The parallel part must not be deeper 

1 necessary, or it will be liable to break ; and 
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f for the same reason a ahai-p angle or cornea! 
I ahonld be avoided where the straight pai-t meets 
I the chamfer. The end must be made of steely 
I and hardened, so that a smooth file will just 
I scratch it. There ia less difficulty in driving a 
I screw straight than a nail, as the former will 
I generally follow the direction of the hole made 
I to receive it, while the latter is influenced in 
I a great measure by the blows of the hammer. 
I A hole must be made for the screw, but not 
I larger than is absolutely necessary, as any excess 
I of size will rob the screw of a part of its hold. 
I There is, however, danger of splitting the woo3 
^if the hole be too small; and sometimes the 
I screw, after entering a short distance, " strips"' 
I the thread or hold it had obtained, and retjuirea- 
P to be replaced by one of larger size. This ia yeiy 
I likely to occur if the wood be hard and brittle^ 
t as the point of the screw drives the fibre of thft 
I wood before it, and contracts the hole so mach. 
I that the slight hold the screw has obtained i 
' insufficient to enable it to overcome the resistanof 
L The hole should bo as nearly as possible the ara 
tof the screw at the hotloM of the thread, and h 
Knade in hard wood the material must be removec 
Wbf a gimlet like fig. 42, if the hole be small, a 
Bf large, by a tw'istnd ghnhf, fig. 44. Very small 
ncrewB require so little room that, generally sp( 
fang, the hole for them may be made by a b 



CoTjjeiitrij and Joincnj. 



Ill 



iiicb ia also used for making tolea in soft wood 
5 deal, &c., tte fibre being bo yielding that it 
^ unnecesBary to remove it, as it may be so easily 
Ksplaced, 



^P 




rit ia necessary when screwing two pieces of 

md together to make tho hole in the piece 

wliieh receives the head sufficitintly large to allow 

the screw to slip through easily. The head of 

the screw must te let into the wood by removing 

^^te "staff" round the edge of the hole by a 

^^bKnter-sinJc hit, fig. 43. The counter-sink shouJd 

^^■lily be deep enough to suS'er the head to lie 

^^fcrly on a level with the surface of the work. 

In the absence of a counter-aink bit the edge of 

the hole must be pared away by a chisel. 

A little tallow rubbed over the threads of the 

screw will greatly facilitate its progress, and also 

,| ^ fuiQQ^ne it frctm. rust, which powerfully opposes 
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any liitiire attempt to remove the screw. In tlie 
act of unscrewing, the downward prcasnre on the 
Bcrew-driver should be only sufficient to keep the 
tool in the nick, otherwise the thread in the wood 
will be strainedj and perhaps stripped, by the 
needless resistance it has to overcome. Consider- 
fthle pressure may be required to keep the screw- 
driver in the nick when endeavouring to start 
a screw which is very firmly fixed ; but no injury 
is occasioned at this time, as the entire leugt 
ef the thread in the wood is sustaining the re* 
flistance. 

We have endeavoured to point out the diffi- 
culties which art! likely to arise where nails and 



screws are employed, and to suggest the beat- 
remedies in each case; but as praetice alone can 
enable our readers to avoid casualties incidental 
to amateur workmanship, we will leave this- 
Bubject and consider some of the tools of whidi 
e have not yet spoken. 
The iahle, rom2i(is/t, or lo'Ji-snw (fig. i5), is used 
jr cutting out curved or sweep work. In gene- 
al formation it is similar to the hand-eaw 
■. 2), of which it may be considerod a di 
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commenced their apprenticesbip, and sliall 
therefore begin with the mere rudiments of the 
joiner's art. 

The constniction of a plain deal box is pro- 
tb!y the simplest work our pupils could select 
■for their first attempt. The wood for the " car- 
" of the box havinff been cut out and planed 
in accordance with the directions already given, 
the sides may now be glued or nailed together. 
Before detailing the method of " glueing up" 
works, however, a few words respecting the 
choice of the glue may be useful to our readers. 
The boat glue is prepared from pariugs of the 
hides of animals, previously to the proooss of 
tanning. The quality of the glue may be 
several ways. The superior kinds are 
.of a pnlo brown colour, and devoid of taste or 
.smell. When held between the eye and the 
light the cake of glue should appear semi-trans- 
parent, and entirely free from cloudy or black 
ipots, which indicate the presence of foreign 
If a large quantity of glue is to be pnr- 
ied, it will be advisable to take a sample, and 
it to a severe trial. The glue must be 
»ken into small pieces, and placed in a vessel 
Bufficient cold water to cover it. If, after 
ipse of three or four days, the glue swell 
,* without melting, it may be considered 
% quality. 
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In dry weather a cake of glue is generally 
crisp and liard, but it is liable to become soft in 
B moist atmosphere. If the glee \>l- soft in dry 
Veather it should be rejected, being probably of 
inferior quality. 

The kettle in which the glue is melted for nse 
consists of two Teasels, one within the other, a 
certain space existing between them for a water* 
Iffltb to determine the temperature, which can 
never exceed that of boiling water. This provi- 
irion is absolutely necesSary to save the glue fi-om 
being unduly heated or burnt, whereby its adhe- 
sive properties would be desti-oyod. 

a good plan to allow the glue to soak in 
cold water for several hours before placing tho 
kettle on the lire. The kettle most not be- 
put on a fierce fire, but should be suffered to 
simmer gently on the hob, until the glue is 
thoroughly melted. A cover should be provided 
to exclude the dust, a notch being made in the 
•edge for a stick or brush, with which the glue 
isionally stirred. If too thick, a 
Kttte of the hot water contained in the larger 
jressel may bo added to the glue, which shonld- 

8 anfficiently thin to run in a fine stream from 

he bmsh. Shortly before removing the kettle 

water may be allowed to boil gently, to 

ire the glue being of sufficiently high tern- 

rature to remain fluid until the noighbonring, 
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irtions of the work to bo nnitt;d are pi-operly 
IjoBted. The strength of cominon glue may be 
mewhat increased by adding a smn!! portion of 
lely-powdered chalk, whicli must be tiioronghly 
ie»xrporftted with it. Another preparation 
'hicli will resist moisture is made by melting 
« pound of tlie best gluo in two quarts of 
immed milk. 

A very strong glue of great service for nnitingf 
lall mouldings and other separate portions of 
rork which are liable, owing to their small sur- 
ce, to become detaclied from the main body. 
By be made thus : — Dissolve one ounce of the 
!Bt isinglass, by gentle heat, in a pint of water, 
\.A strain it through a piece of cloth. The 
ioglasa mvLst now be placed in a glue-kettle 
ith the best cake glue, which has Ijoen soaking 
r twenty-four hours in cold water. A gill of the 
it vinegar must be added, and the whole 
lowed to melt slow3y near the fire. The mix- 
re must be stirred occasionally to ensure the 
implete incorporation of the ingredients. The 
,ne may be suffered to boil up once, after which 
le impurities must be strained ofi', and the 
m^it left to cool. If the kettlo be wanted for 
dinarjj glue, the " strong glue" may be poured 
: a slab of stone to cool, after which the cake so 
rmedcanbo broken into pieces of a convenient 
le for use. 

G 2 
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Having ascertniDed that the four pieces t 
which the " carcase " of the box is to be oon- 
BtruL-tctd are quite square, and fit truly to each 
other, tlicy must be marked, so that their proper 
rolati'ifiBhip may be known when " glueing up " 
is commenced. 

To eneurt^ a good and firm joint it ia necessary 
to have the glue very fluid, and as hot as the 
watcr-b&th of the kettle can make it. It ia also 
of equal importance to bring the pieces which are 
to bo united as nearly in contact u,s possible, 
thereby excluding the superabundant cement 
Lwhich would otherwise prevent the close union 
ftof the parts. 

If the top of the bench be uneven a flat board 

Blihould be placed on it, otherwise some difficulty 

may be experienced in glueing the box together 

mly stjuare. One of the aides of the " carcase" 

vinust be laid on the board with the inner side 

Knpwards, and the end pieces, which have 

Bspectivoly been glued on one extremity, are 

■ tubbed firmly down on it, in order to exclude 

I the surplus glue and bring the vood into close 

lODtact. The opposite extremities of the ends 

fcro next glued, and the second side is pressed 

Jftircilily upon them. 

It will he found_ that the cross-grain of the 
land pieces quickly absorbs the glue, therefore its' 
Lftppli cation must bo repeated several times before 
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I naual quantity will remain on the surface. 

61ae will never hold so sti'ongly in the crosB as 

the length-way of the grain, consequently 

B reliance can be placed on the strength of a 

lox in which the cross-grain of the end pieces is 

Bierely glued to the sides. 

The four sides of the box or " carcase " being 

" glued up," it must be turned over to ascertain 

the edges of the side and end pieces rest 

a the board; and if at all distorted the 

"carcase" must be corrected as quickly as 

le, while the glue is soft, as any disturbance 

r the glue begins to set will be fatal to the 

is of the joint. The work may be bound 

more closely by screw-clampa, which 

1 also tend to preserve its shape while drying. 

r the clamps have been adjusted the truth of 

3 work must bo again tested, not only on the 

s, but also by a square applied from the 

I, to discover if the ends be at right angles 

lem. Before leaving the work to dry, the 

e glue which has oozed out at the joints 

bould be removed by a bit of sponge slightly 

poistened with the hot water in the kettle. If 

the waste glue were allowed to harden, it would 

Kit only be difficult to I'emove, but would 

. tbe work and give it an unworkmanlike 

trance. 

9 work must not be disturbed for at I 
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four-aud-twenty hours, and if the weather be 
damp, a longer period should be allowed. 

When the ghie is thoroughly hard the clamps 
may be removed and the bottom of the box 
attached. If, on examination, the edges of the 
" carcase" provo not exactly "fair," they must 
be dressed carefully by ths smoothing-plane, 
until the bottom fits them closely all round. 

Glueing on the bottom of the box is merely a 
repetition of the process we have just described. 
It may be found more convenient to keep the 
bottom closely in contact with the " carcaBe " 
while the glue is drying, by a couple of weights 
, instead of the screw-clauips which were used for 
' the sides. After the carcase has been rubbed 
I down firmly on the bottom and the waste glue 
I removed, the box may either be turned upside 
\ down, so that the weights may be placed on the 
bottom, or, being undisturbed, the weights may 
f be supported by a piece of wood placed on the 
flKix as a temporary cover- 
As the box, however carefully glned together, 
I require to be finally " finished ofi^" by the 
■ tmoothing-plant?, it will somewhat facilitate the 
(Bs to allow the extremities of the side 
B to project a very small amount beyond the 
pds. The bottom may also with advantage be 
I trifle larger than the exterior dimensions of the 
ucttae. If the work be quite true, and the 
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Uieing 18 well performed, no perceptible pro- 
iaion for the final finish will be rec{uiped. 
Great care must be takeu in the finisLiog to 
woid "spalling off" the wood when planing the 
a-grain ends of the side pieces. The plane 
tanst be nsed obliquely, and not for the entire 
^th or depth of the ends, the eudeavonr being 
to work alternately from the upper and lower 
I edges towards the niiddlo, where the opposite 
^ftota will meet and balance each other. 
^H If we require a board of consideriible width, it 
^frill be necessary to glue two or more narrow 
1 planks edge to edge. To do this Huccessfully the 
edges of the respective planks which are to be 
united must bo exactly straight and square across. 
When one of the edges has been carefully shot 
according to the indications of the " straight- 
-edge," it may in its turn he used as a straight- 
^K^e in working the edge of the plank with which 
^^m ia to be united, tf a little chalk be rubbed 
^Ktenly all over the true edge, a small portion of 
the white powder will be deposited on the 
prominent points of the work, if the former be 
f moved backwards and forwards over the 
a the direction of its length. By removing 
material where the chalk has adhered we 
in bring the edge of the second plank 
3 contact with that of the first. 
a about to glue the boards together one of 
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the pieces must be fixed vertically in th,e cbopst 
of the bench, tho lower end being raised a few 
inclies from the floor. The second plank must 
) be placed in an upright position, and sup- 
ported fay a block of wood at the same height a 
tiie first, agaiiist which it is allowed to rest 
obliquely, so that the edges to be glned may 
form a slight angle with each other. The 
brush :a now run np and down the anglo formed 
by the edges of the boards, and when the cement 
has been thoroughly worked into the grain of the 
■wood, the edgo of the second plank mnat be 
brought in contact with that of the first, which 
IB firmly secured in chops of the bench. The 
second board, which is held by the joiner, must 
be pressed and rubbed forcibly against the first 
until the joint begins to feel stiff under the hand, 
when the plank must bo brought into its proper 
position. A straight-edge should bo applied 
across the face of the hoard to test its accuracy 
before removing it from the bench. If the edges 
■which we have just glued together be not exactly 
square across, the board will prove rounding on 
■one side and hollow on the other. A similar dis- 
crepancy may bo occasioned by the respective 
sdgea of the planks not "bedding" fairly on each 
ither. A critical examination of each side of the 
3oard will enable us to discover any such fault,, 
wluoh may be rectified by pressing the plank ao. 
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as to close the open joint. If the joint appear 

qnite sound, or if the closing of a gap fail to 

make the work Hat, the joint must be separated 

and rectified by tho plane. As such a proceeding 

Ewonld be very unsatisfactory, and waste much 

, the greatest care muat be taken when 

ihooting the edges to ensure their accuracy. K 

■tJie work be accurate, the joint must be sponged 

(ver to remove the waste glue, and after allowing 

lutes for the glue to set, the board may 

Wbo carefully removed fram the bench by two 

people, and rested iu an inclined position against 

the wall of the workshop. 

When a truly flat board of considerable width 
is required it would be unwise to employ one 
■iplaiik, even supposing we could find a piece of 
fficiently large growth suitable for our purpose, 
e have already stated that the woods are very 
nble to warp and become otherwise distorted in 
^e cross-way of the grain, consequently littlo 
lendence can bo placed on the material in this 
Section. lb should not, therefore, if unassisted, 
t employed of great width in works where per- 
manence of form is important. It will frequently 
be found that the plank becomes convex on the 
side which was towards the centre of the tree, 
I jwovided both sides are subjected to similar 
mditiona. 

^is wide plank be cut into several narrow 
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onos and tho alternate pieces be revavt 
then glaed up edge to edge, the wide plank thus 
formed will i-etain its shape much better than it 
could hare done in its natural state. A "mde 
plank not artificially formed would become curved, 
Hke a large boWj one side being convex and the 
other concave. But in a " made-up plank," the 
component parts being comparatively narrow, the 
curvature is shorter, and changing the aides of 
the alternate pieces lias the effect of imparting a 
slightly serpentine outline instead of a large curw 
to tlie surface of the work, if it become warped. 

Since the direction in which the wood is 
employed is of so much importance, it may be 
observed that those parts upon which the moat 
reliance is placed to retain the woi-k in f^^M 
should always be constructed in the length-way 
of the grain. For instance, tlie length and width 
<{ a box are usually much greater than its depth, 
imd as the true figure of the work depends on tie 
permanencg of the side and end pieces, their 
longest directions must be made 7<'ilh the grain. 
r all the dimensions of the box be eqnaJ, the 
ingth-way of the grain must still be at right 
Ogles to the depth of the box. The grain of the 
Bd pieces must always be in the same direction, 
r plain, as that of the sides ; the combination of 
Be four pieces will then mutually support and 
taiu each other ia eliape. 
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^he liability to warp is not removed by chang- 
the alternate sides of the narrow pieces or 
p3 into wlucli tlie wide plank was divided, 




[ although the evil may be mitigated to some 
eot by this treatmeiit,yet we must resort to the 
re powerful restraints of clamps to retain the 
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work in shape. The simplest forms of clamp are 
shown in fig. 35, which may be supposed to re- 
present the ordinary drawing-board used by 
mechanical draughtsmen. The board is con^ 
structed of two pine planks, A B, free froiH 
knots, and thoroughly seasoned. The edgd^ 
which are to be united must be very truly planed, 
and a shallow groove formed in each for the recep- 
tion of a thin strip of wood, t, called a d'q'- 
feathcr, which materially 8trengt)ieiis the joint. 
The groove cannot be satisfactorily made with- 
out a groonng-planc, of which we shall speak 
presently. In the absence of this tool thejoi 
may be sufficiently well made for ordinaiy pi 
poses, by simply glueing the edges together. 

When the glue is thoroughly hard, the boftrf 
must be planed upon the sides and edges. The 
clamp, C C, which is made of a well-seaaoned 
straight- grained piece of " stuff" is fastened by 
screws across the gi-ain of the board a short dis- 
tance from the end. It is always necessary to 
have two clamps — one near each extremity of the 
board, — and if the length of the latter be consider- 
able, a third clamp may be required in the centre. 
As the board is hable to shrink or become nar- 
rower, it is subjected to a considerable strain bj 
being rigidly fixed to the clamp, C C, which ii 
incapable of shrinking in the direction of M 
I leugt^, The damp being unable to mviA ilkijm 
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lengtU-way of the grain, it can afFord no iiburty 
to the cross-grained wood of the boaril, which is 
apt to apht and tear away from the fastenings by 
which it is confined. 

A bettor kind of clamp which effectually pre- 
serves the truth of the board, and at the same 
time allows it to contract without restraint, is 
seen at D D. Instead of securing the clamps 
by screws or other rigid connections, a dovetail, 
il, is formed on the side next the board, in 
which latter is made a corresponding dovetail 
groove. The dovetail on the clamp and the 
groove in the board ai'e made with a slight taper 
in the length-way to enable tho clamp to draw 
itself tight when driven forward. The board is 
quite free to shrink throughout the entire length 
of the dovetail, and tho truth of the surface is 
also strictly maintained. If the shrinking of the 
Ijoard be so considerable as to loosen the clamp, 
it may be immediately tightened by a few light 
IjIows of a hammer on the wide end of the dove- 
tail. This form of clamp is very superior to the 
one first named, but it is much more difficult to 
make ; for if the dovetail bo badly fitted, it will 
fail to afford the requisite support to the board. 
The clamp, C C, is a very ready and convenient 
device for strengthening the covers, and also the 
"bottoms and sides of rough boxes or packing- 
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Fig. 36 represents a wide board formed by 
narrow strips glued edge to edge. This boud 
is strengtliuned by a clamp, E E, which ii 
secured to the end instead of the side. The 
ends of the bpard (only one is shown) are rebaied 
on each side to form the tongue, T, which should 
bo one-third of the thickness of the materiaL 




A groove is planed in the edge of the clampi 
E E, to receive the tongue, which ahonld fit it 
moderately tight. If there be any doabt 
respecting the complete seasoning of the wood 
of which the board is constructed, it would be 
imprudent to glue the clamp to the board, except 
in the middle of its length. The shrinking of the 
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pieces on either side of the middle strip would 
occasion aufBcient contraction in tho width of 
tlie board to cause it to separate from the glue 
which bound it to the clamp. This description 
of clftmp ia much used in cabinet-work, and as 
the seasoning is then tolerably complete, tho 
work may be glued throughout with little fear of 
subsequent failure. 

This clamp is frequently employed for atrength- 
ening and retaining in shape the light covers of 
boxes, office wi'iting- desks, &c. The board, W, 
will not be required of large dimeusious for the 
purposes named; and if mahogany be used, it 
will be niineeeasary to " make up" by glueing 
strips together. If a surface of several feet in 
extent be required, a frame consisting of four or 
more parts is constrncted, and small thin boards, 
called panels, are introduced to fill the vacancies 
between the sevei-ai members of the frame. Tho 
doors and shutters of a house are examples of 
this description of framing, which is in very 
general uso. All the vertical or longest pieces of 
the frame are called the niijhis, and the cross bars 
which connect them the rails. 

The extremities of the rails are usually formed 
ito tenons, which lodge in mortises made in the 
ityles. A groove for the reception of the panel 
is worked in the styles and rails. The panel 
should not fit the groove too closely, or it will 
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not hiive aufiScient liberty for expansion and con- 
traction, which, if resisted, will cause the wood 
to split. The mouldings, when not worked out 
of the solid, are secm-ed to the styles and rails, 
and the panels are still unrestrained. 

The formation of framed and panelled works 
can scarcely be considered as easy examples of 
joinery; wo must therefore reserve this subject 
for future investigation. 

It is often necessary to glue a narrow strip on 
the edge of a board to receive a moulding, &c., 
in which case it is better to make the addition 
wider than it will ultimately be required, and 
when the glue is hard, to cut off the excess of 
material. By this means we are enabled to 
make a sounder joint, as the strip is less liable to 
spring up at the ends, if its width be equal to 
about three or four times its thickness. 

sometimes necessary to form a large 
curve or sweep either by bending the wood, or 
by cutting it to the required shape. If the sweep 
be large, bending the material is the most econo- 
mical process. The simplest but certainly not 
the strongest method of bending ia performed by 
making several kerfs with the tenon-saw along 
the edge which is required to yield or stretch. 
The keifs must be equi-distant and of uniform 
depth, and care must be taken when bending not 
to cripple the work by applying too much force. 
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tive copy. The blade is sufficiently naiTOw near 
ihe extremity to enable it to follow a. curve of 
wo or three inchea radius. 

A somewhat similar but more delicate instru- 
ment is met with m the ki'ij-liolu or fret-saw 
(8g. 46). Tho blade of this saw is thinner aud 

IilUDre flexible than that of the table-saw, and is 
£xed in the handle by two sot screws which 
O&n be slackened by an ordinary screw -driver. A 
narrow slot penetrates the handle in the direction 
of its length, through which the blade can pass, 
80 that it may be shortened or lengthened at 
pleasure, to suit the char.ictor of the work in 
Jid, This provision is necessary to save the 
iade from being bent or broken when the point 
E3» used. 

Neither of theso saws is capable of withstand- 
ing rough usage, and if they stick fast in the 
^^Bork must be carefidly extricated. These saws do 
^^■pt always make their Arst incision at tho edge 
^^B the wood, but sometimes in the middle of a 
^^TOard ; consequently, a hole must bo bored at 
one, and occasionally at both ends of tho intended 
.sk^if, for the introduction and removal of the 
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«aw. Most of the curved works that amatenra 
.«re likely to attempt may be exccntcil by these 
itdols. 

T"or some porposes, however, a veiy fine b»W' 
fcerf may be necessary, and tlie carve is perhaps 
ttio small for either the table or the key-holt 

In this case the fuming saw (fig. 47) would be 
wanted. The blade is so slight and flexible that 
it cannot be driven forward by one end in the 




»saal mannerj and must necessarily be stretched 
in a wooden frame, to impart sufficient rigidity 
enable it to act satisfactorily. The extremities 
of the blade are secured by pins to round handles 
iwhich are formed with circular necks fitting stifily 
Ento the lower ends of the fi-ame. 

The two end-pieces oi' sldo-rails, a, h, c, d^ 

rhich form the principal members of the frame, 

ire kept apart by the cross-bar or stretcher, ef, 

3ie ends of which penetrate a short distance into 

m, but are not secnredj as the side rails are 
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^oireil to rotate slightly on their extremities. 
3 the top of the frame, at a <:, is aeeurod a coil 
cord which is twisted by a lever {<j) nntil, by 
rtening, it contracts the top of the frame apd 
^ande the lower extremity, thus imparting the 
ijaisite degree of tension to the saw. The cir- 
lar necks of the handles are longer than the 
ickness of the frame, and diametrical slots or 
rfa are made in the jjrojecting portions (n n) 
r the recaption of the ends of the blade, which 
B secured by small pins, one in each neck. One 
emity of the blado must be disconnected 
1 its handle if the saw cannot be introduced 
withdrawn at the margin of the work. Tho 
me, by slightly rotating on the circular necks, 
aasame any angle which convenience of 
odling or the outline of the work may require, 
i without aifecting the course of the saw. 
I'ig. 34 represents the tenon, sash, carcase, 
i dove-tail saws, which may be spoken of col- 
iirely as hach-gaws. The tenon saw ig the 
^at, and the dove-tail the smallest of the 
np. These eawa derive their distinctive titles 
1 the description of the work for which they 
I employed. 

7bQ samitg-llock is much used for guiding 

back-saws when cutting the extremities 

mouldings, or the separate parta of light 

[ to a mitre joint. The block is formed 

\% 
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like a trougli with open ends. Tho sit 
must be quite parallel, both inside and out, and 
three saw-kerfs are very carefnlly cut in them 
with the back-saw. Tho kerfs near the right- 
hand extremity of the block are exactly opposite 
each other, consequently the saw will move in 
them at right angles to the sides, and cat the 
ends of tho work square. The other kerfa are 
i at angles of 45 degrees, and slope in 
opposite directions for cutting mitres at the ends 
of pieces which are to be united at right angles. 
If tho kerfs be not exactly vertical, they are 
worse than useless, as the saw is constrained to 
follow their inaccuracies, which are imparted to 
the work. 

To use the sawing-block, it is only necessary 
to place the work inside, holding it fii-mly against 
the further side, with the pencil-mark indicating 
the line of division exactly opposite the kerf. 
The saw must be used with care, to avoid widen- 
ing the kerfs in the block. 

When several pieces of equal length &re 
to bo cut off, a small block of wood, called 
a stop, is temporarily attached to the sawing- 
block, which thus saves the labour of mea- 
Bnring and marking out, at tho same time 
ensuring greater accuracy. The " shooting- 
boards," represented on pages 48 and ■19, are 
^Bometimea used in lieu of the Bawiug-bloek>| 
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3 kerfs for the guidance of tlio saw arc made 
the " strip," and the work is supported 
a the " bed," This arrangement is very con- 
Bnient when it is necessary to Baw the ends 
r the work immediately after " shooting its 
ages." 

I The apokeshavc (fig. -18) is somewhat similar 
. its action to the plane; but owing to the 
Ebsence of the guide principle which exists in 
ole " of a plaacj it cannot be employed 



r working flat surfaces, as it descends into all 

Kte inequalities, instead of removing them. This 

BOl naay be compared to a knife held at a very 

■ inclination, and indeed the pitch is lower 

a that of any of the surfacing planes, being 

Uy about 2fl or 30 degrees. The spokeshavo 

arks well in the direction of the grain, hut it 

} only apphcable to small rounded or curved 

i which cannot be wrought by the plane. 

blade is usually secured to the stock 

p handle by two spikes or tangs which fit 

'jijito the wood. Set screws, s, g (fig. 4i 
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3 sometimes employed to facilitate the adjust- 
I anent of the blade, wiieh must be regulated a 
l4»refally as an ordinary plane-iron. ITie extre 
Esnities of the stock are rounded into convenient 
■Swindles, wIul-Ii are grasped in right and left 
Ihanda respectively. The operator applies the 
Jtool to the work with the edge of tho cutter 
P towards him, and removes shavings by drawing 
^the instrument forward. 

While speaking of the various tools used in 
I'torpentry and joinery, we may observe that the 




mrmiii- chisel (fig, 4) varies in width from abont 
r inch to 2^ inches, and is generally used for 
' "finishing portions of the work which may have 
been left rough or ill-defined from the saw, &o. 

If tho work be light, it is held down on the 

bench by the left hand, and the chisel is applied 

by the right. The flat side of the chisel is placed 

next the work, with which it must form a sli^t 

igle, to enable the edge to penetrate the wood. 

Oen the work is large or heavy, it ranst be 

r by iita " hold-&Bt " (» it, &g. }^ p^pai 
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^K), or in tlie acrew-chopa (C), If : 

^y^ower be required, the tool is pressed forward 

■1^ the workmau'a shoulder, and when this fails 

to make the instrumeot advance, the mallet 

(fig. 49) most be employed to drive it into the 

toaterial. 



The morU-ge-ehiscJ {fig. 50) is employed, as its 

mplies, for making tho hole or mortise 

Kfor the reception of the tenon. This tool is 

■Mearly square in section, but unlike the firmer 

^chisel, its cutting edge is formed on a narrow 

pm^tead of a wide aide, to enable it to cut a cou- 

icted hole, and yet retain sufficient strength 

withstand the blows of the mallet. 

iThe gouge (fig. 51) acts in a similar manner to 

I ordinary chisels, but owing to its semi- 



cylindrical shape, it is especially qualified for 
hollowing out deep cavities. It may, like the 
, be driven forward by the hand when the 
^istaiDce is not great. These tools are only 
^ftibr light works, and must not be forcibly 
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[ struck by tie mallet ; otherwise the handles may 
I bo split, as the shoulder at the root of the tang 
\ causes the wood of the handle to spread, and 
I will eventually sjilit it. The chisels nsed by 
f carpenters are formed with sockets instead of 
I the tangs and shoulders. The handle is fitied 
I tightly into the socket, which effectually pre- 
I serves it from splitting, notwithstanding the 



J. 



I violent blows which most be struck to drive the 
I instrument into the wood when cutting the large 
Jmortises, &c., frequently required in heavy 
fcarp entry operations. 

The hevil (fig. 52) is somewhat similar to the 
(Square (fig. 16), and differs from it only in Bofr 
laving a permanently fixed blade. The squarej 
3 we have before stated, can only bo used fop 
Sating the truth of right-angled surfaces, which, 
D h9 correctj must form an angle of 90 degr^ 
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le bevil, towever, can be emp'oyotl for any 
angle by simply altering the position of the 
blade, which is attached to the stock by a pin 
that affords the requisite freedom. This tool is 
Teiy useful for " tiying " the truth of the mitre 

the extremities of the pieces of a light frame, 
Ac., as the korf in the sawing-block may not be 
quite exact, and subsequent correction of the 
mitre by the piano is then necessary. The stock 
of the bevil must be apphed to the surface of the 
work, and the blade to the edge or side which 
is to be bevilled. 

The brail-awl, shown in two views (fig. 53), is 
fhe simplest of the boring tools for wood. It 
consists of a cylindrical steel wiro with a chisel 
edge, which is formed by grinding a chamfer on 
,tffo opposite sides. The awl ia fixed in a small 
'liandle made of beech, box, or other hard wood. 
This tool answers veiy well for making holes in 
soft woods, but as it displaces rather than 
removes the fibre, it ia apt to spUt hard material. 

IB wire-worker's awl (fig. 54) is better qualified 
boring hard wood, being square, and sharp- 

led on the four corners or angles, which cut 
fibre as the tool revolves. It gradually 
also towards the extremity, which termi- 

itftB in a sharp point, formed by grinding a 
;ht chamfer for a short distance on 
sides. 
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Large holea can oitly bo made by rem 
the material, and mucli ingenuity has been dia* 
played in the formation of "bits," wtich, ' 
allowing tlio chips to eacape while boring, savi 
the time which would otherwise be lost in fre>'4 
quentiy withdrawing and clearing them, 
simplest of these contrivances is the ahrll, alae] 
called the ijouge-bii, or quill-bit {tig. 55). 
shape it much resembles an ordinary goage, a 




it is sharpened at the end in a similar t 
The sharp extremity shears the fibre of the wo( 
roand the margin of the hole, and the materii 
entering the semi- cylindrical shell is removaS 
almost as a solid piece. Holes of several iochei 
in depth can be bored with this kind of bit, i 
it will work very easily if lubricated with a littls 
tallow. ^Vlien boring a deep hole, the tool u 
.. apt to go astray j it ia tkeTeio^e o.4sSsaJtitt 1 
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RBuge the position of the work occasionally, to 
prevent the accumulation of error in one direc- 
tion. If the work be turned a quarter round 
after every twenty revolutions of the bit, the 
latter will not depart far from its intended 
course. 

A larger variety of the quill-bit is met with in 
the slirll-iiuij'ir (fig. 5(3). The body or shell atill. 
resembles a gouge, bat the cutting extremity ia 

[ntly formed, A plan of the cutter is shown 
It consists of a amall transverse blade, 
which pares away the wood, aiid allows it to 
escape into the shell. 

The common gimlet (fig. 42), is a diminution 
of the shell-bit, with only this difierence, that 
the former terminates in a screw instead of 
a sharp edge. The screw is conical in shape, 
gradually decreasing from tlie full diameter of 
the shell to a sharp point. The tool is drawn 
into the wood by the screw, and tho cutting ia 
performed by the sharp angular coi-ner at the 
extremity of tbe fluted part, Wlien the shell or 
fluted part has penetrated about an inch into the 
wood the instrument must be unwound toiiberate i 
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fihe screWj and then withdrawn and emptied. 

■ The gimlet is more apt to split the »wood than 
I'tlie gouge-bit, and should not be used near the 

nai'ginof work, eepecially if the material be hard 

)r brittle. 

The twisted gimlet (fig. 44), to which referenca 

■ has before been made, may be employed with 
rtess risk of splitting the work. The stem ia 

t conical, or larger at the upper than at the lower 
I extremity, which is formed into a screw precisely 
I. similar to that of the fluted gimlet. Instead of 
I. a longitudinal groove or flute, a spiral groove ia 
I made in the stem for the escape of the matoriaL 




!he cutting ia done by the sharp extremity of 
jihe stem at the termination of the spiral groove- 
The centre-bit shown in two views in fig, 57 
8 a very useful tool, much employed for boring 
3 which are required to be round, smooth. 
Had parallel, but not very de^, T^ point 
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^ stuck into tUe wood where the centre of the 
intended hole should exist, and aftor the point 
has penetrated a short distance, the nicl-et; it, 
which ia sharp and knife-Hke, marks out the 
cifcumferenco of the hole. The pressure applied 
by the operator causes the centre-point and 
nicker to sink into the wood as the bit revolvesj 
and the cvMer, c, pares away the material within 
the circle described by the nicker. The efficient 
action of this inatrnmcnt depends on the proper 
relative proportions and sharpness of the centre 
nicker and cutter. The centre must be a little 
longer than the nicker, to enable tho tool to 
obtain a steady footing before ifc is required to 
withstand even the slight strain brought upon it 
by the nicker. The nicker must in its turn be 
in advance of the cutter, so that it may divide 
the fibre round tho margin of the intended hole, 
previously to the removal of the wood by tho 
cutter, which latter should have a little less 
radius than the nicker, as it must not touch the 
circumference of the hole. The nicker leads or 
prepares the way for the cutter throughout the 
entire depth of the hole, and also leaves its 
circumference tolerably smooth. The length of 
the centre from its point to the edge of the cutter 
is available for keeping the bit in its true position. 
The bit represented in fig. 58 is unprovided 
with a iiicker, but is furnished with two cutters. 



} 
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one on each siile of the ceDtre-point, If &o i 
tool be sharpened down the sides, which must 
also be exactly pavallcl, it will bore hard wood ) 
Tery satisfactorily in all directions of the grain. 

When the bita become blunt, they can be 
aharpened by rubbing the cutting parts with a 
small slip of oilstone, which may be purchased 
at any tool-shop. As the grindstone cannot be 
employed, the bits should not be too long 



r 



n^lected, otherwise it will take somQ time to , 
restore them to an efficient condition. If the I 
steel be not very hani, a fine file or a bit of 

V gritstone may be used "prior to the oilstone, ii' 

■<tlie bit has become very blunt. 

The centre and small gouge-bits have motion 
imparted to them by the brace (fig. 59), whicli 

r is simply a crant made of either iron or wood. 

I A metal socket or pad ia provided at the lower 
, into which the shanks of the bits are in- 

l-serted. The hole in the pad is i 
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slightly taper, and a spring catch is added to 
retain the bit while it is being withdrawn from 
the wood, Tbe upper extremity of the brace is 
fitted with a swivel-cap or head, which the 
carpenter places against his chest when using 
the tool horizuntBlJy, but he holds it in his left 
hand when employing the instrument vertically. 




F^ 



The large shell-bits require much power to 
move thenij and are therefore fitted at one end 
with a transverse handle, somewhat similar to 
that of an ordinary gimlet. Sometimes a ring 
or eye is formed at the extremity of the shank, 
and a handle is driven tightly into it. 

As the amateur is not likely to require boring 
tools of large size, it ia unnecessary to consider 
the formation of twisted augvrs, &c., which are 
only combinations of the twisted gimlet and the 
centre-bit, 

When using a centre-bit to bore a hole quite 
through a piece of work, the tool must not be 
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allowed to pierce the opposite side, as it will 
leave the margin of the hole torn and uneven. 
Directly the centre-point appears, the bit must 
be withdrawn, and the work turned over. The 
centre-point can then be placed in the small 
hole it has made, and the large hole be satis- 
factorily finished. Very Uttle pressure must be 
used, or the thin plate of wood will be forced in, 
and leave the edge more ragged than if the hole 
had been completed from one side. 
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CHAPTER VI. 



GEOOVINO PLANES, ETC. 



^MWHERE are many joinery works wbicL 
B^^^ cannot be conveniently united by nails 
1^1^ and screws, and even glue in some 
situations would be of little service. The 
strength and neatness of many works depend on 
the judicious employment of tongued and grooved 
attachments, rebates, mouldings, &c., which are 
formed by suitable planes, totally distinct from 
those used for surfacing. The surfacing-planes. 




however, must in all cases be first employed to 
impart the requisite truth to the work, previously 
to applying the grooving-planes, &c. 
Fig. 60 is a back, and fig. Gl a side view of 
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the side fillister, which, is employecl for p innin g a 
rebate aronnd the edges of a panel, a portion of 
which is seen at A. The fillister is required to 
work, not only with, "but also across the grain. 
We have seen that soft wood, like pine, cannot 
he smoothly planed across the grain, and that 
the plane must be held obliquely to enable the 
cutting edge of the iron to attack the fibre as 
favourably as possible. It must be evident that 
the fillister, and planes of a similar class, which 
are always constrained to move parallel with 
the edge of the work, cannot he used obliquely 
when cutting across the grain. To surmount! 
this difficulty, the i-ron is fixed obliquely in th 
stock, instead of straight across, as in the sm 
facing-planes. 

The depth and width of the rebate are regnlate 
by moveable pieces attached to the stock, whid 
are capable of great nicety of adjustment. Th* 
width is determined by the amount the looat 
strip or fenee, f, f, figs, 60 or til, is setback troiq 
the side of the stock which is towards the work^ 
and the depth by the height the stop, s, . 
raised from the sole. 

To make this quite clear, we will snppose thai 
the rebate is one inch wide and one inch deept 
The screws, /, /, which secure the fence to tl 
sole, must be slackened, and the fence set bac 
one inch from the side of the stock. The dia* 
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Mce TnuBt be measured by the rule at both ends 
of the plane, care being taken to set the edge of 
tlie fence quite parallel to the side ; the Bcrews 
are tben tightened. The depth is more roadily 
adjusted, it being only necessary to raise the 
stop, s, w, one inch above the sole, by turning 
the thumb-screw, t, t, in the proper direction. 
Both measures are noiv fixed, and the iron will 
continue to cut until the atop, ?, i>, by coming in 
contact with the surface of the work, prevents any 
further encroachment. The fence, /, /, by rub- 
bing aloug the edge of the work, not only 
determines the width of the rebate, but also 
keeps its shoulder parallel to the edge. It must 
be nnderstood that the fence ia placed against 
the margin of the panel from the first, and con- 
tinues in contact with it until the rebate is 
fin iahed. 

le oblique iron, like the cutter in an ordinary 

ing-plane, is sharp only on the lower edge 

L works the rebate in the direction of its 

. The shoulder or perpendicular edge 

nld therefore be left rough, if another addition 

! not made to the fillister. A small sup- 

mtary cutter or scoriiuj foint, p, j}, is fixed 

lyance of the oblique iron, and, by dividing 

makes the perpendicular edge or 

ean and square. The action ( 

or blade, seen separately on tl 
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hand side of fig. 60^ is somewhat similar to that 
of the " nicker ^^ of the centre-bit. Most of the 
planes for working across the grain are furnished 
with oblique irons and scoring-points. 

The sli'ew rebate, also called the rahhet-jplanej is 
frequently used instead of the fillister, but owing 




Fig. 62. 



to the absence of the fence and stop, it is more 
difficult to manage satisfactorily. This tool is 
shown in elevation in fig. 62 ; ^g. 63 is an end 




Fig. 63. 




f 



Fiff. 64. 



view, and fig. 64 is a plan of the sole. The iron 
(fig. 65), like that on the fillister, is fixed 
obliquely or askew in the stock. No scoring- 
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point !8 provided, but tho iron is madi; to act in 
a two-fold manner, by sharpening tlio right-hand 
edge, r, so that it may work the pcrpendicvdar 
side of the rebate. A hole, li, fig. 62, passes 
through the side of the stock to allow the 
shavings to escape. 



E- 
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Square rttbhid-j-Jaites, in which the irons are 
set straight across the stock, are also in very 
general use. The iron is sharj) only on the 
lower edge, and ia employed in the leugthway of 
the grain. Neither the skew nor the square 
rabbet-plane can be used with certainty to com- 
mence a rebate, owing to the ab.sence of a fence 
to detennine its width or the distance from the 
margin of the work. A practised joiner may ex- 
ecute the work by the aid of a deep gauge-Une, 
indicating the width of the rebate, and placing 
his fore-fingor under the sole and against the 
margin of the board, to act as a fence. If, after 
gauging a deep line, the wood bo roughly re- 
moved by a firmer chisel, in order tO leave a 
shoulder to guide tlie plane, the difficulty will bo 
much diminished. A narrow atrip of wood is 
sometimes temporarily tacked on to the sole of 



Our Worlcshoi''. 

I the plane to serve as a fence, exposing only as 
much of the iron as the width of the intended 

, rebate. If the perpendicular side of the rebate 

I "be left rough, the plane must be turned over to 
enable the iron to work it. 

The plouijh (fig. 615) may be used either as a 

[ rebate or a grooving-plane, but it is more espe- 
cially qualified for the latter. In some respects 




the plough ia aimOar to the fillister, being fiit- 
nished with a fence and a stop. The fence, /, is 
not immediately attached to the stock, but is 
tnilt on two transverse stems, s, s, which pene- 
trate the sides of the stock, and afford the fence 
j a, much greater horizontal range than it coolct 
t otherwise possess. The position of the fence 
Bbeing detBrmiued, the stems are locked by thin 
m^A^s, which ai-e knocked in gently, bo 
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they may again be easily liberated, The iron is 
not fixed obliquely in tbe stockj but square 
across, as in the surfacing-planes. The width of 
the groove ia the same as that of the iron, con- 
sequently the plough must ^be fnmished with 
several cutters. An iron plate, j), ji^ ia secured 
to the stock, in order to retain the cntter in the 
perpendicular position, which it eifects by fitting 
into a narrow angular groove made in the back 





F the latter ; the plate ia cnt away in front of 
the blade to allow the shavings to escape. As 
the plough ia almost invariably employed in the 
lengthway of the grain, the acoring-point is not 
required. 

It is evident that the distance of the groove 
from the edge of the work againat which the 
fence rubs, ia hmited to the length of the trans- 
verse stems, s, s, fig. 06, Frequently a groove, 
or perhaps several, are required much further , 
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from the margin of the work than the range of 
the fence will peniiit. 

A simpler form of grooving-plane must be ' 
employed in this ease, and one in which the 
fence forms no part pf the structure. 

Fig. 67 represents a grooving-plane applicable 
for mailing grooves at any distance, however re-- 
mote from the edge of the work. A narrow' 
strip of wood («) or a straight edge ia temporarily*' 
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Bailed down to guide the tool while cutting the 
groove. As the plane ia often used across thu 
grain, it must be furuisTied with a scoring-point, 
in fact with two — one for each side of the grooTc. 
One acoring-poiut will suffice if it be divided at 
the extremity into two teeth, as shown separately 
at page 129. The grooves formed by this plane 
are generally intended for receiving the ends of 
shelves; consequently their sides are the more 
important parts, and the bottoms may be suf- 
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■Sciently well worked by an iron fixed square 
KcroEB tlie stock. The stop must still bo retained 
■trith the thumb-screw adjustment ; or the less 
Boatly and less certain arrangement of a piece of 
Hboxwood stiffly fitted into the stock may be snb- 
Htituted for it. 

B Boards for partitions and similar works could 
^kot be properly united by simply glueing them 
Bdge to edge. The split-flcal or 7nitti:h planes 
■(figs. 68 and 69) are therefore used by carpenters 
Vto form the groove and tongue-joint, which is 
liahown finished in fig. 70. These are simply 

■ grooving-planea for working with the grain : the 
I'iirons are placed square in the stocks, and the 
i scoring-points are omitted ; the stops are not re- 

■ ■quired, as the tool is worked until some part of 

■ the stock rests on the work. These planes are 
Laiode in pairs, and must be used only for " stuff" 
»f the thickness for which they are intended, 
Otherwise the centre of the irons will not cor- 
Hespond with the centre of the work, and the 
■kroove and tongue will not be in the middle of 
mSbe edge of the board. 

^ Sometimes it is necessary to plane the per- 
Hendicolar sides of grooves, &c., independently 
Btf the bottoms, to widen them sufficiently to 
Hjldmit a thicker shelf, &c. The rabbet and 
Hfrooving- planes would be inconvenient, even i' 
Rhey conld be used; consequently another tool,< 
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which will cut on ono side only, mast be 

ployed. The side robate-'plane is shown in 
elevation in fig. 71. It will be seen, by refer- 
ring to fig. 73, that the left-hand side s of the 
stock is bevilled, thus reducing the part which 
is the sole in other planes to a narrow edge, the 
Bole being transferred to the Bide ah ; the edge 
of the cntter is seen at c, fig. 71. The iron is 



fixed obliqaely in the stocky as may be seen at- 
f. 72, which is a plan of the tool. The 
iron is similar in shape to the stock at s, fig. 73, 
and is placed in it obliquely, to give the side 
edge the necessary prominence, and vertically, - 
because the lower extrenuty is no longer required 
to operate. These planes are made in pairs, or 
right and Icft-handod, so that they may be con- 
veniently employed in situations whei^e the wortj 
cannot be tm-ned round to bring the opposita' 
i^ge toward the wodaaan. 
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Moolding -pianos are not now much employed, 
as moutdinga can be produced by machinery at a 
mnch cheaper rote than by hand labour. The 
L Irons of moulding- planes have the exact but re- 
^^vereed outline of the required moulding imparted 
I to their edges, so that the hollow or concave 
parts leave mouldings in relief, while the convex 
portions, by removing the material, mate cor- 
responding depressions. 

The joiner uses moulding-planes of a simple 
'Mid neat design for window-frames or sashes, 
and for the* sash-bars between which the panes 
of glass are introduced. The work must be tmly 
planed to its propersize before the moulding-plane 
be employed, as this tool, like the grooving- 
j^nes, requires true surfaces to work upon. 
The sHcking-hoard, S S, fig. 74, is of great as- 
itauce when working, or, technically speaking, 

Icking a moulding on very slight work, like the 

fosh-har, h h. The sash-bar is held by jamming 
^e tongue that is formed for holding the glass 
ito the groove [7, in the strip d d, which latter 
secured to the bed S S. The moulding not 
made parallel to the surface of the board, 
t obliquely, as may be seen by the slanting 
position of the plane P, the work must first be 
roughly bevilled by the jack-plane to lessen the 
labour of sticking the moulding. 

The moulding-plane is provided with a fence 
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and a stop solid witb the stock, as they do x 
require adjustment, as iu the fillister, &c. WheiF I 




The piano is applied to the work, the fence o, 6g. 

7i, is placed against the edge, pnd is kept m 

I contact witli it until the moulding is finished. 
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TIi9 iron coutinues to remove the material till 

tlie stop n rests upon the surface of either the 

strip d, or the plain part of the sash-bar. On 

L,tlie completion of the first side, the sash-bar 

Hjanst be turned over and refixed. The finished 

^rilBde being beviUcd, it cannot roat fairlj" on thp 

B'bed, S S, therefore amall wedgoa of wood or 

Bipackiiig-pieces must be iuserted between it and 

" ■ tfce bed to support the bar and reheve the tongue 

of the undue strain, which otherwise it would be 

required to sustain, while we were " sticking " 

l> the second side of the bar. 

The tongue on the saah-bar is generally worked 

f a saslk-lAane, which is expressly qualified for 

e purpose; a fillister may, however, be employed 

I la its absence. The moulding now in general 

[ftrvonr for sash-bars is called the Iiimh's-tongui; 

tiwhich, being fi'ee from angles and shai'p edges, 

I not disfigureil by the paint which clogs and 

joila the appearance of morii intricate designs. 

t In joining, it is often necessary to stick a 

tOalding on one side only, the other being left 

|»t, that it may bed fairly against the panels, as 

in door and shutter work. The same sticking- 

board may be used ; but as there is no tongue to 

the mouldings employed for door-frames, &c., the 

jrk must be fixed to the Ijoard by a thin blade 

P steel, called a bench -hnlfe, which is driven 

(y Both at the back end. When aeyeralj 
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monldings of tlio same pattern are required, the 
joiner "sticks" a long piisce, ■wliicli lie after- 
wards cuts into lengths suitable for liia work. 

Sometimes the edges of work are rounded, or 
a hollow gi'oove is formed on them in situations 
where a moulding is not required. The rounded 
or convex edge could he wrought by a surfacing- 
plane, hut the concave or groove could not be 
" stuck " without a special tool. Planes called 
hulloivg and rounds are therefore used, in which 
the soles and irons are curved to suit the work. 



f 



/« 



irl«f«r/ 



I These planee are made in pairs, the round (or 
"l exactly iitting into its coiTespoflding 
■Jiollow (or concave) partner. It must be evident 
I'that the lioUoir will make the edge of the work 
found, and the rouiul will produce a hollow 
■.or groove. A complete set comprises eighteen 
ft^oirg. A good workman can sometimes make 
Itwo or three sizes of hollows and rounds do du^ 
{"ibr a moulding-plane, or he may use them to 
wrrect or otherwise modify a moulding which 
B to give aatiafaction. I 
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SotnD of tlio principal mouldings employed in 
l.-Joinery ai-e shown in fig. 75. No. 1 is simply a 
'/nded I'lid, such as would te made by a hollow 
; No, 2 is called a quirked head ; No. 3, 
e qvirk head. No. 4 is a double hi-ud and 
wk; No, 5 is a double fillet; No. 6 is a tororis 
' No. 7 ia an o'jee ; and No. 8 is a refrn'nl 




;; No. 9, liollmv mid half-romni ; No. 10 is 
an ovvlo and bivd. The mouldings 1 and 3 are 
used for projecting pieces of wood or for pro- 
jecting angles; Nos. 2, 4, 5, 6 are used for 
izontal joints ; Nos. 7, 8, 9 are employed for 
bppmg or for bead monldings. 
LTlie proper way of holding the moulding and 
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gimiliir planes ia shown in fig. 7(i. The back of 
the stock is grasped near the top by the right 
band, tlio thumb being towards the ■workman, 
aud all the fiiigera on the opposite side of the 
tooL The front end of the plane is kept well 
down on the work by the left thumb which is 
placed on the upper side of the stock. The fore- 




finger, which is bent at the second joint, ial 
pressed against the aide of the stock to keep tJiS J 
fence in contact with the work ; but the remain. \ 
ing fingers are closed in the palm of the hand. 1 
Tho plant! must ho lifted off the work at the ter- 
mination of the strokes, as tho iron will lose itB I 
keenness if drawn backwards over the work, \ 
besides subjecting the Bole to useless wear. 




i 



^ 
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The manner of handling the plough is re- 
presented in fig. 77. This instrument is perhaps 
rather diificult to hold, owing to its peculiar con- 
struction and overhanging parts. The right 
hand' is apphed to the back in a way somewhat 
similar to that shown in fig. 76, hut the fingers 
are placed on tlie back stem to help to halance the 
weight of the fence. The thumb of the left hand 
is hooked over the forward stem : tho fore and 
remaining fingers are then placed under its pro- 
jecting end, and are allowed to rest on the fence 
to assist in keeping it against the work. 

Our readers, unless thoy purpose practising on 
a scale almost as extensive as that of a pi'o- 
fessional joiner will not require one-half of the 
additional planes which we havo lately brought 
under their notice. The amateur will probably 
be able to execute any groove-work he is likely 
to attempt by the aid of the plough, which is 
(more generally useful than the fillister, if a 
choice be made between them. A good plough 
with eight irons may be purchased for from 
eighteen to twenty shillings, and a moving fil- 
lister for about eight shillings. Skew and 
rebate- planes, with irons from three- 
of an inch to two inches wide, will 

it about three shilhngs each, 
'if any of the simple grooving-planes, or the 
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hollows and rounds and mooldmg planes be sub- 
sequently required, they may perhaps be pro- 
cured ; but unless the orders with which " Our 
Workshop ^' is favoured be very extensive, this 
additional stock in trade will be unnecessary. 
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CHAPl'EB VII. 

M0BTI8ISG AND TENONING. 






HIBEHE ordinary and simplest form of mortise 
^^r|j and tenon is stown in fig. 79. Wo have 
^H^ alrefldy observed that the tenon must 
not Ijo h'ss tlian one-third the thickness 
of the scanthng, or it will be weaker than the 
shoulders or sides of the mortise. On the other 
hand, the tenon must never exceed one-half the 
;kne83 of the " stuff," and this proportion 
be allowed only when 'the mortise occurs at 
s distance from the ends of the material, the 
^sk of splitting the work being then greatly 
diminished. 

When the pieces to be united are of consider- 
able thickness, or the scanthng is square in 
section, it is better to maka two small tenons 
instead of one of large size. This subdivision 
imparts much more stifibess to the framing, and 
enables it to withstand a raching or side strain 
much longer than it could otherwise have done. 
extremity on which the tenons are to be 
ledj most bo divided into five equal ptu^^s, 
central and two exterior portiopB, or j 
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chcelis, removed by the teuon saw, thus leaviB 
two tenons and tlu^e shoulders, as in fig. 7f 
The outside " cheeks " can be separated entire^ 
by the saw, which may be applied with equi 
facility to both shoulders and sides, but th 
shoulder or root of the central portion must b 
wrought by a mortising chisel, or a hole may b 
bored, the diameter of which must notj howevE 




exceed the thickness of the wood to be remove 
and if the bole be made a trifle above the 
of the shoulders, the square comers may aftei 
wards be cut with a chisel. 

The practical application of mortising 
tenoning may be better understood if we 
sider the construL-tion of ii simple rectanguli 
frame such as fig. 79. The long pieces, AB,C " 
ai-e called the sfylvs, and the cross bars, A C,B I 
which are usually shorter, are named the rail 
No invariable rule can be given for the propa 
tions of tlie several parts of the framing, as il 
strength must be regulated in a great measuj 
by the character of_the work, and the 
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for which it is intended. In joining, the styles 
and rails vary from about one-fourth to one-fifth 
of the internal width of the frame; but in cabinet- 
making, less strength being required, one-sixth 



yrt 



7^ 




JT 



Fig. 79. 



is the most usual proportion. The thickness of 
a style varies from one-third to one-half of its 
width, but the joiner is guided more by the size 
of the work, the nature of the material, and his 
own experience, than by any actual rule- 
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Having Jetermined upon the size of the frame 
and the material of which to constrnct it, the 
styles and rails must next be cut out with the 
hand-saw, being careful to allow something for 
planing up, and also a little excess in the length 
of the pieces for trimming off after the frame is 
united. If the frame be small, the "stuff" 
Bhould be planed up as one piece, and afterwards 
cut into the required lengths. Sometimes it may 
be difficult to procure wood long enough to do 
this ; but perhaps two pieces can be found from 
which either a pair of styles or a pair of rails may 
he cut, or one style and rail from each piece. 
Before cutting off the lengths, one aide of the 
stuff must be marked by a pencil irom end to 
end, to enable us to distinguish it irom the other 
after the wood has been divided. 

The internal dimensions of the frame must be 
marked on each of the four portions, the length 
on the styles and the width on the rails. Great 
care must be taken to make the lines correspond 
exactly on the respective pieces, aa any want of 
truth will mislead us when cutting the mortises 
and tenons j the frame, also, when put together, 
would be crooked. This contingency may be 
avoided by laying the styles side by side on the 
bench, and scribing the lines across them both 
•ivith a square and scriber. The lines should be 
■squidiatant from the ends of the styles, as both 
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extremities require a, little allowance for finally 
trimmiDg off. The longtli of the frame being 
thus marked on ono side, the atylea must be 
takeiL separately, and marked on the remaining 
sideSj or all round, by the aid of the square and 



1 




Boriber. The rails must be subjected to similar 



irhe mortiaea and tenona must bow be marked 
out and worked. Fig. 80 is an enlarged view of 
the mortise and tenon, the former being made in 
t^ style S, while the latter is formed on the rail 
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B. Tlie thickness of tlie tenon should not ex- 
ceed one-tliird of tliat of the rail; but a little 
latitude may bo allowed in thisj and the mortise- 
chisel which is nearost to the required thickness 
may be selected. 

The morfise-gaii'jc (fig. 81) is provided with 
two points, which may be adjusted to the 
required width of the mortise. The chisel 
chosen for the work may be lightly stock into 



the edges of the styles and rails tb mark its owe 
thickness, to which the gauge can be then readily 
set. The common marking-gaogo may be em- 
ployed, but it must be adjusted twice, as the 
gauge must be applied only to the " face " 
of tho work, which was marked previously to. 
cutting off the four pieces. These lines, shown 
f, 1, fig. 80, must be marked on both the 
3 and across the ends of the fom- members of 
ihg frame. 
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It is evident tliat tlie tenons must be narrower 
than the rails, utherwiBe they would break 
through the extremities of the styles when the 
ends of the latter are trimmed ofi'. By iuspect- 
ing fig. 80 it will be seen that the tenon ( is cut 
back from both the edges of the rail E, but much 
more from the outi'v than from the inner edge. 
It is not, however, cut off close to thti shoulder 
on the outer edge, but is allowed to stand up 
about half an inch, as shown at S. The amount, 
however, is regulated by the size of the work or 
some pecnliarity in it. 

The tenon is not neeessaiTly cut back from the 

L mside, unless a gi-oove for a panel is made in the 

F Inner edges of the styles and rails. In this case 

3 inner edge of the tenon is made level with 

W^B bottom of the groove, the depth of which 

tier may also determine the projection of the 

trt B from the shoulder. 

If the frame' is not to be fitted with a panel, 
the groove will probably not be required, and 
the lnuL<r edges of the tenons may be made level 
with the inside edges of the rails. The lines 
which were scribed on the styles to indicate the 
int-emal length of the frame will also serve to 
mark the inner ends of the mortises, the outer 
ends being marked by similar lines, which are ' 
made as much beyond the first as the width of 
the intended tenons. If a groove be necessary. 
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the lines determining the len^Ui of 1^ s^lee 
will not be correct for the iimer ends of tlie mor- 
tise; coQfieqnently new lines must ho marked in 
advance, the intervening space being eqoal to 
the depth of the groove- 

The frame represented in figs. 79 and SO is 
furnished with a panel, and the groove to receive 
it in shown by the dotted lines g, g, in fig. 79. 
, The width of the the tenons, which varies from 
about one-half to two-thirds that of the rail, 
being determined upon, it is now necesBary to 
murk out tho niortiacH in the manner already 
described, and at once proceed to form these 
parts and put the frame together. 

In joining, the stylen being generally light, 
they are placed side by side on the bench, witln 
their inner edges upwards, and are held by ti» 
holdfast; but if the work be heavj% as in i 
peutiy, it must be laid on the mortising-stool^ 
and the operator sits upon it. If the mortise be 
unusually wido or deep, the greater portion cC 
the wood may be removed by a gouge-bit at<. 
centre-bit, and the mortise is afterwards finished 
hy an ordinary chisel. 

Tho chisel is held in the left, and a m&llet 
proportionate size in the right hand. The o 
is mostly held with its face towards the wcric- 
man, and the first incision is made about ( 
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sixth from the end of the mortise, care being 
taken to keep the edge of the tool exactly 
square, and within the gauge lines. After a few 
moderato blows of the mallet, tho chisc! fjhould 
be shaken backwards and forwards to liberate it, 
and another cut is then made a little in advance 
of the first, the chisel being shghtly inclined 
instead of perpendicular. If the inclination 
be sufficient the second cnt will join the first 
at the bottom, and by thrusting the handle -of 
the chisel from him, the workman is enabled to 
prise «p and remove the small wedge-shaped 
core, which is the result of the two cuts. The 
chamfer, or bevil of the chisel, is used as the 
^cram, and it acts against the solid wood behind 
it. When cutting the ends of the mortise, the 
chisel must be held perpendicularly, and the 
handle is moved towards the centre of the mor- 
tise, to displace the chips, the edge of the tool 
being the fnlcrum in this case. When prising 
np the chips the chisel must never be allowed to 
press against tho angles or edges of the mortise, 
or they will thereby be bruised and disfigured. 

Having cut the mortise about half-way through, 
the style mnat be turned over and finished fi'om 
the opposite side. Provided the chisel is kept 
parallel to the sides of the work and strictly 
within tho gauge lines, no great difGcnlty will be 
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vxpcrienced in catti^ At iMrtMe tne. 
excavationa do aot esactlj nee^ ia eoaseqncaoe 
i>f tli« cbUel going aMtnj, the imgihritienii 
be cut away br a finner-cliuel. A. good worik- 
tiuin will " drire " & mortise so aocBrmtdr » to 
render any Kohst-queat correction mtnecesaaiy. 

The ctKlH of tlic mortise are beiilled from thf 
rioter edge to the centre, to make room for the 
ireAgnH by which the tenon will be fixed in the 
mortine. 

IlBviog driven all the mortises, the t«Ddii5 
moHt be marked from them and cot out. H 
jiroper care hsB been bestowed in catting tte 
mortines, the gauge lines will be still visibk, 
and it would be only necessary to cut the tenons 
to the linen which have already been gauged on 
the railtt, to ensure a good fit. As a precautionary 
meaKurCj however, and one which the amateur. 
oiigJit never to neglect, the styles and 
ihoilld bo allowed to lio on the bench, i 
" face " sides upwards, and the ends of the 
inuBt bo placed in contact with the inner ed| 
of the atylea, and the tenons marked from 
corresponding mortises. The pieces shoidd 
Tiumbori'd in tic order in which they are markc 
to avoid miKpIftceinent when fitting the frame 
gothor. If the originul gauge lines on the rail 
bo fuuiKl to tally with the mortises, the work 
accurate, and we may proceed to cut the tonoaaj 
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I but if there be any discrcpancyj new lines must 
I be gauged, and distinguialied by short pencil- 
taarks, as tlie false linea miglit lead us astray. 
i Hues vrhich were marked on the rails to iu- 
icate the internal width of the frame are a!so 
nrrect for the shoulders of the tenons. 
t One of the rails must now bo fixed perpendicu- 
fcly in the screw-chops, the shoulders of the 
atended tenon being just above the surface of 
the bench. Either the tenon or the sash-saw 
may be used to cut down the sides of the tenon, 
and the greatest care must be taken to keep the 
instrument accurately to the gauge lines, which 
must not be obbterated, but should be visible to 
the last. Having cut down both sides of the 
tenon, the rail must be removed from the chops 
and laid on the bench, and tho transfrerses, or 
ahouldei'-cuts, must be made by either the dove- 
tail or the carcass saw. It is immaterial whether 
tho sides or shoulders be first wrought, but the 
saw must never be permitted to penetrate beyond 
the lines, or the strength of the tenon will be 
much impaired. 

If the t«non has been projierly cut by the saw, 
it will require no further finish, and tho chisel 
should be used only to clean out the angles be- 
tween tho shoulders and the sides, and perhaps 
to reduce the thickness and width of tho extre- 
• of the tenon, to enable it to enter the 
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mortise. If, however, a few light blows of tlie ' 
mallet fail to send the tenon home, it ianat be | 
withdrawn, aud those parts which show signs 
of having bound, most be pared down by aii 
ordinary chisel, the flat side of which is applied 
to the work. Very little should bo removed 
at a time, and only in exceedingly thin shavings. 
The parts must lie again put together, and if 

Istill too tight, again separated and" fiased." The 
I grooves foi- the panel must be ploughed in tli^B 
inner edges of the styles and rails, aft-er Uufl 
mortises and tenons are finished. B 

The necessity for true and careful workmanship"J 
will be fully admitted when the four Jiembers ofl 
the fnime are attached, If either a tenon or » ' 
mortise be, even in the slightest degree, out of 
square, the frame will be crooked, and the fanlt 
can be rectified only by paring a little off the o^ i 
poaite aides of the faulty tenon,*close to Uur'il 
shoulder on one side, and near the extremity ok*] 
the other. If the parts be much out of t 
this treatment will fail to effect a cure, a: 
tenon would bo made bo loose in the mort 
that the joint would be practically worthless. 

If the work prove satisfactory, the wedges f 
fixing tlio tenons may now be cut out and tempt 
rarily fitted. The wedges must be bevilled a 
one side only, and to the same angle as the oat4 
enda of the mortisea. 
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The frame laiist be taken to pieces to enable 
us to insert the panel and apply glue to the 
joints. The glue, which shoulil bt> thin and 
thoroughly hot, mnat, with a chip or thin atrip of 
wood, be smeared over the sides and ends of the 
mortiacB in one of the styles. The two corre- 
jonding tenons must bo brushed over with glue, 
laerted in their respoctive mortises, and forced 
fiame to the shoulders. The wedges are next 
covered with a thin coat of glue, introduced, one 
on each side of the projecting tenons, and driven 
in moderately tight. We must caution our 
readers against nsingviolence when putting their 
• wort together, as a few rapatient blows may 
seriously injure, or perhaps totally destroy, the 
labour of several days. The wedges must be 
driven equaJly, or the tenons will be subjected to 
a severe aide strain. If the external wedges 
(ly' III", fig. 79) be even slightly overdriven, the 
end of the mortises wiU probably give way when 
the extremities of the styles are trimmed o£F, 

Having successfully glued and wedged up both 

tie rails into the first style, the panel which has 

^H^een previously prepared must be inserted or 

^■|fa4ite(2 by sHding it along the groove Ln the 

^^nOs. The mortises in the second style and their 

iJOrreaponding tenons must be coated with gln( 

the style is then driven home by a mallet and 

w^dg^ up. The mallet mu^t be applied jost . 
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within the morbiseSj and the blows should he dis- 
tributed evenly to both endsj in order to drive 
the style straight. If the material of which the 
frame is constructed be soft and easily bruised, 
a small piece of wood should be interpos 
shield it from the strokes of the mallet. The 
ordinary hammer may then be used without fear 
of damaging the work. 

When the glue has become thoroughly hard, 
the extremities of the tenons and styles must he 
trimmed off, as shown at C D, fig. 79. This 
should be done by one of the back saws, care 
being taken not to cut either the style or railSj 
which would be therqby much disfigured. 

In joinery, the panel P, fig. 82, fits- intc 
gi-ooves in the styles and rail.Sj as shown at S 



- but in cabinet- making a rebate is generally made, 
s seen at S', and the panel is secured by slips of- 
wood which are glued on to the frame after it ia 
finished. In joinery, a moulding (jit) ia glued tO: 
the inner edges of the irarae, to impart a finished 
appearance to the work. The moulding must 
not be glued to the panel, as the shrinking of tha 
« wiU separate the former from the frame. 
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Sonietimea it is necessaiy to luako the panel 
flush with one side of the frame, as in fig. 83. 
The styles and rails aro grooved in tho usual 
manner ; but the panel P \h mado thicker, and a 
rebate is formed around its edges, in order to 
make a tongue to fit into the groove. 

L 

^Occasionally, neither groovua nor rehates are 
^Eployed ; and the panel is retained by the sbp 
on one side, and by a light moulding on the 
other. In this case the moulding must be re- 
bated on one edge, ao that it may rest partly on 
the aurlace of the styles and rails and partly 
against their inner edges. This plan is generally 
adopted only in cabinet work when the inner 
edges of the rails are curved instead of straight. 
The curved mouldings cannot he wrought by a 
plane, therefore they must be carved by hand. 

Sometimes in cabinet-making and light joinery, 
the mortises do not extend quite tbi'ough the 
styles, and as the tenons cannot then be wedged 
np, the strength of the work in a great measure 
depends upon the accuracy and close-fitting of 
the pai'ts. 

"When the rails are so wide that the width of 
the tenons would exceed fonr times their thick- 
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neas, it is advisable to divide the tenons into two 
or more parts, as shown in fig. 84, wMct re- 
presents a wide rail having two tenons with-three 
shoulders, which latter enter the' groove in the 
stylos. This kind of rail is ansnitable for the 
ends of a frame, the tenons being too near its 
edges ; but it is used intermediately when the 




styles are long, and require additional support, 
or when several panels are to be introduced. 

As a general rule, the space C D between the 
tenons should not be less than one-third the 
width of the original single tenon A B, and the 
shoulders, S, S, vary from one-third to one-half 
the width of one of the tenons. 

In fig. 85 is shown the formation of the tenons 
and mortises for a wide external rail. The con- 
struction is very similar to that represented in 
fig. 80, and the only important diflference is the 
subdivision of the tenon into two parts the 
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object being to strengthen the style by leaving 
a central division in the mortise. 

Another method of mortising and tenoning is 
represented "in fig. 86. A single tenon, about 
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tffo-thirda the width of the rail, is formed at the 
extremity of the latter, and two feather-slips 
(f, f) are let into the shoulders of the tenon. 
Corresponding grooves {g, g), to recfiive the 
feathers are ploughed in the styles on each side 
of the mortise, 

u 2. 
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Before using tiie plough, the inner ends (i, t) 
of the grooves must be cut with a small mortise- 
chisel of the same width as the plough-iron, to 
enable the chips to detach themselves. A hole 
of the same diameter as the width of the intended 
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groove may be first made; the chisel can then 
be used with greater facility. 

The feathers are useful, inasmuch as they 
impart greater steadiness to the frame by 
checking any tendency of the shoulders to rock 
on the style. 



C:irpeiUry and Joinery. 



CHAPTER VIII. 



DOVETAILING. 



^SjS BOX which, ia either simply glued or 
^M nailed together, can bo considered only 
■J^aR as a very rough specimen of joinery. If 
however, tho sides bo dovetailed together, 
and the wort be neatly executed, it will present 
EL finished and artistic appearance. 

Small boxes and similar hght works which do 
not require much strength are frequently mitred 




and heyed : this mode of attachment is shown in 
fig. 87. The extremities of the end and side 
pieces of the box are mitred or planed to .an 
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angle of i5 degrees ou the Bhootiug-board (fig, 
page 49). If tLia be properly done, tha 
ends will form angles of 90 degrees with the 
sides, and the work will be truly square. The 
four pieces must be glued together in the 
dinary manner, and when the glue is quite hardj 
several cuts, inclining alternately a few deg 
upwards and downwards, must be made by a 
back saw across each of the corners of the box 




small piectia of veneer oi' other thin wood, K K, I 
called hoi/s, must then be glued and pressed into J 
the saw kerfa. This joint is very easily made,.! 
and is stronger than many people imagine. Ifej 
often proves a useful substitute for the dovetail,^ 
fc especially in light articles, such as work-bosea^J 
^c, which are usually veneered. 
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L The Sim plettt form uf tluvi.tail att iLlimLiit is 
lown compktt, lu Ko 88 In fi^ H't tho two 
jee whicli reB])eLti\ cly lepresent lUt side and 
i of a bos are detached iii inder to LsLibit 
B formation of the joint 
■The four pittes which ail to tuiii tiit 411113 
1 e&da ot the bo\ must be cut < ut u tntji 
ftbuithej mil iiltimateh bi il<]uiili) to 
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low foi- tn'mmiDy off iiftL-r tho work is put 

IfjeUier. Thu eiid piucus must be its long or 

1 as the eKternat width of the box, in order 

t the dovetail pina which are to bo made on 

1 may penetrate the aides. 

(The internal length and width of the box must 

^mEurlcGd on tho sides and ends respectively, 

B being lakeii to make the lines equi-distant 

the extremities of the " stuff." The 
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marking -gfiuo;e mtiy bn set to one of the lines, 
and tho four pieces can then be gauged at each 
end and on both sides, or the square aud scribep 
may be employed. These lines, whiL-h also de- 
termine the bottoms of the pins aud dovetails, 
are seen at ;/, g, fig, 89. 

Sometimes the pins on the piece P are the 
same size as tlie dovetails on D, whidi latter oc- 
cupy the spaces between the pins ; but in joinery 
and cabinet-work the pins are made only one- 
fourth or one-fifth the size of the dovetails. The 
sti^ength of tho work is thus diminished, but 
greater neatness is secured, as less of the crosa- 
grain of the end pieces is seen on the sides of 
the box, which are generally more exposed to 
view than the end; 

The pins must be marked by a pencil on the 
two end pieces of a bos, care beiug taken to 
have equal spaces betweeu them. A practised 
■workman can set out the pins unaided by 
either rule or compasses ; but the amateur 
would be unwise, while yet inexperienced, to 
work without their assistance. The pins should 
be marked not only on tho extremities, but 
also on the sides of the end pieces, to 
afford some guide in sawing tho sides of the 
pins straight. Tlie pins must be about as wide 
again on the inner as on the outer side of th& 
box, and the two external pins should be at least 
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Uirice as large as tlie others. In fig. 89 the dove- 
Biuls, d, d, are external, consequently all the pins 
Bre of uniform size. 

Wt Having set out the pius at both extremities of 
Hie end pieces, one of these latter must be fixed 
mtrp endi cnl arl y in the chops of the bench. Both 
^Pdes of each of the pins must be very carefully 
MlliHi down to the guage line <;i, g, by the dove- 
|kI saw. The lines representing the pins should 
HfeoBt be left standing in their favour, the waste 
^Bthe saw being taken from the spaces. If the 
^Kterial he thick and the spaces wide, the wood 
^^fcween the pins may he cut out by the turning or 
^Kme-saw, fig. -17; the bottoms and the angles 
^^tliG roots of the pins can afterwards be pared 
■lUnthy the firmer-chisel. 

In light joinery or. cabinet-work, however, the 
aides of the pins arc always cut by the dovetail 
saw, and the wood between them removed by 
the chisel. To accomplish thia, the end must be 
removed from the chops and laid on the bench, 
and, if necessary, fixed by the holdfast. The 
chisel must be sufficiently narrow to pass easily 
between the pins, and it should he applied to the 
work about the sixteenth of an inch outside the 
gauge-line. Tlie tool is driven into the wood by 
a few blows of a light mallet, and after taking 
several slanting cuts, the work is turned over 
und completed from the opposite side. 
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The bottoms must next ho finisli'ed^! 
linos boiug very cautiously iipproachcil. In takin 
the fiual riits, the chisel must be allowed siightlj) 
to overhang the euda of the pins, in order t 
undercut the bottoms, to make them hollow t 
lower in the centre, instead of quite flat. As th 
cats ure taken hitlf through from the opposite 
sides of the work, and meet in the centre, ther 
is no difficulty in making the middle lower, ani 
close contact of the edges with the side pieca 
will bo insured. 

Having finished all the pins, the dovetail mm 
next be marked from tliem and wrought. One a 
the sides is laid ou the bench, and upon it one C 
the ends is placed in its intended position, Thfl 
extremities of the pins i-est on the surface of thf 
side piece, and their wide faf^es must be set upi 
the gauge-line which represents the bottoms o 
the dovetails. 

The end boing properly adjusted in ever 
direction, a scriber is passed along the slopinj 
sides of the pins, in order to mark their e 
shape on the side piece. The spaces just markt 
for the reception of tlie piua are generally 1 
contracted to be cut oui by the turning saw, a 
are therefore usually wrought by a dovetail saw^ 
and an ordinary chisel applied in the mannei 
already described. 

If the spaces between the dovetails be o 
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.■eil without entirely (jblitomtiiiij tiio marks 
which were made by tho acribei', the pins auJ 
dovetails will be a. little too lai^, and by slightly 
compressing each other when the work is nnitod, 
a close and firm joint is insured. Leaving the 
parts a trifle too largo will not remedy any defect 
in the workmansliip, and if nanch be allowed for 
I i impression, the wood will probably split before 
the pins are driven home. 

The three remaining extremities or comera of 
the aide pieces are marked from their correspond- 
ing pins, and wrought in the same maimer as the 
firat comer just completed. 

When the amateur has become tolei-ably ex- 
[)ert he will find it quite as eaay to follow some 
estabUslied routine as to conduct the work iire- 
guJaj'ly. The pins, therefore, should be marked 
uut on both the extremities of the end pieces, 
and then wrought by the saw and the chisel. 
When using the ehisel, one piece may be laid on 
the other, the eud of the upper piece being set 
back, so aa not to cover the guage-Une of its 
neighbour; both lire then fixed by the holdfast. 
The extremity of each piece being towards the 
workman, he can use his chisel advantageously ; 
when boih pieces hare been cut half through, 
they are turned over and finished from the other 
side. The opposite extremities are then placed 
in front, and wrought in the same manner. All 
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rom the pina, ftnd 



the dovetails are next marked from tbe pina, t 
'the ends and sides must be numbered in the 
order in which they are scribed. The sides are 
then fixed and wrought like the ends. 

The pins and dovetails must not be made wit 
any considerable angle or bevel, or the connec 
tion will be deficient in strength. More bevelj 
however, may be allowed if hard wood, such a 
oak or mahogany, be employed, but in deal am 
other soft or brittle materials, the parts shoul 
be only slightly bevilled. 

We will uow proceed to glue the box togethefl 
One of the ends must be fixed vertically in i 
Bcrew-chops, the pins of one extremity bein^ . 
Httle above the level of the bencli. The pina aa 
bottoms must be sparingly covered with thin glu) 
the first side is then beld horizontally, and tl 
pina are directed into their corresponding spcka 
between the dovetails. A small piece of woe 
which is smooth on tbe underside must be lai 
on the dovetails, to save them from being bruise 
by the hammer which is now used to drive tl 
dovetails home to the bottoms or shoulders of tl 
pins. As the length of the pins exceeds tl 
thickness of the side, the hammer-block must I 
sot back when they become level with the siipfao 
to allow them to rise to their full extent. Tl 
first end is now released, the second being fixe? 
in its stead, and the process just described is sA 
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9ated. Three sides of the square Iiaving been 
oited, the work must be removed from the 
^opB and laid oa the bench preparatory to 
ttaching the fourth side, which will complete 
hs square and form the carcase. 

The first side is now supported upon two 
Ih^pa of wood of equal thickness, which are 
Jaced one under each extremity, and just within 
B projecting ends of the pins, in order to keep 
Item clear of the bench, and afford the work a 
steady base. The pins corresponding to the 
lovetaiis of the second side are next glued ; the 
1 ia carefully adjusted, so that all the pina 
T fairly enter into their respective sockets, 
sd is then driven home. The hammer and 
riock are used at each end alternately, and at 
bort intervals, iii order to drive the side down 
B evenly as possible. 
Although this form of dovetail, if well made, 
B a neat and useful joint for plain works, it ia 
jot suitable for cabinet-work and fancy articles 
inless the end grain of the pins and dovetails is 
lidden by veneer. Small boxes, writing desks, 
fcc, are generally made of mahogany, rosewood, 
r some other ornamental wood ; and as veneer 
I not then employed, the joint must be so 
brined that the gnd wood may be concealed. 

The lajy-dovetaiL which ia seen complete in fig. 
>SI, is used for the description of work last 
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l^ined. Fig Ql represents the furmation of this 
attachment Tht end grain of the pms and 
dovetails 18 eflcLtnaUy onckstJ bot a uarrOT 
Atrip of the cro s gram enJ of tht piece P W 
observable at i this however is disguised bv 
joundiug the corner after tW work is put to- 
gether. The gauge hncs*; / which denote how 





far the pins and dovetails must extend inwards, 
are marked ns in fig. 89. It will lie Been, by in- 
specting tig. 91, that neither the pins nor th© 
dovetails extend (luite through the wood 
which they are respectively formed ; hence the' 
concealment of their end grain ; and it is 
material in which piece the pin^or the dovetailfl' 
are made. The depth of the dovetailsis generallly 
about one-eighth inch less than the thickneaa 
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ihe piece containing tliem, and the pins are 
jorresponding length. If the ends of the pins 
^ere made level with the end of the piece P, in 
^hich they are cut, the pina ivould reach tho 
wttoms of the dovetails bL'fore the piece P had 
B:(Sntirely covered the end wood of D, and the 
»ttoms of the dovetails would remain in sight. 
. hollow angular comer would result, and a 




3 of wood called acomti hm, must be glued 
it to finish the joint , this is sometimes 
£lei a, secret ilo'-elmJ In the "lap dovetail," 
lowever, the pins are set back one-eighth inch 
a the end B, of the side P, or the amount the 
iovetaila are shallower than the thickness of tho 
(piece D, By this mcana the depth I, I, of the 



lap is made to equal or slightly exceed the thu 
Dess of the piece D, consequently the end of D is 
covered by it, as seen in fig; 92. 

Sometiiaes the lap is not formed on the piece 
Containing the pina as hi fig. 91, and the ex- 
ai^mities of the pina are then level or flush witii 
the end E. In this case the lap must he worked 
in the piece in which the dovetails are cut. 




Before the sides and ends are cut to their 
lengths, the workman must decide in which pair 

will form the laps, as this pair must be cu 

the external dimensions of the work, but the 

other pair being placed between tlie laps, thi 

ihickness of the latter must be deducted. 

The hulf-lajj dooda'il is a modification of tho 

it-natned, and is much used for tho fronts of 

twsfSi The pins are cab in the front pieoe. 
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hpresenteJ by P, fig. !)1, but their cxtrumitios 
B level with the end B. The dovetails are cut 
nite through tlio side pieces, which are only 
lout half the thickiiess of the front. If the 

it 13 to be veueered, the dovetails are made 

11 figa. 88 and 89. 

^he mitre dunctaU, figa. 92 and M, is the iieiit- 
li and most difScalt to make of the group. The 




r pieces must be cut to the external diinen- 
5 of the work, and then rebated at each end. 
s rebate should lie about an eighth of an inch 
lare, and similar to the lap E, in the piece P, 
K. 91, in which E is about an eighth of an inch 
j and projects the same amount beyond the 
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lends of tho pins. After cutting and fitting 
jrius and dovetails, the rebates ov laps raust be 
iinitred by a rebate plane. The bevel [fig. 52, 
page 120), if set to an angle of 45 degrees, will 
I greatly facilitate tbe process. "Wb en finished, no 
portion of the end grain is seen, and the box has 
&e appeai-ance of being simply mitred. 

When tho pins and dovetails do not extend 
.quite through the work, the saw can only be ap- 
plied obliquely, and not to the full depth ; the 
work is then completed by the chisel. 

If the cover of a box consist simply of a flat, 
piece, lite the bottom, ifc is apt to warp, and will 
not then fit closely. ^\'hen tlie cover is formed 
irith a dovetailed I'im, it has the appeai'auce of a 
(hallow box or tray, and the box to which it ia 
ttached is said to have a tea-chest top. If the 

K and its cover weru made separately, it wonld 

}e difficult to ensure their exact agi-eement, and 

labour of dovetailing, &c., would also be' 



The required trath may be obtained by con- 
itructing the box and cover as one piece, and 
STiding them aftei-wards by the saw. The four 
ieces, which must be wide or deep enough to 
L the box and its cover, are dovetailed to- 
[ether in either of the ways already described. 
Jn adding the two pieces which respectively re- 
resent the top and bottom of the box^ the 
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resembles a square block, or a cube, if all the 
sides be equal. These pieces may be simply 
glued upon the edges of the box, although the 
neater and most usual way is to rebate the four 
sides and the top in order to allow the latter to 
sink, so that less than half its actual thickness is 
seen. If the box be constructed with a mitre 
dovetail, and the top and bottom be rebated and 
mitred, no end wood will be visible, as all the 
joints occur on the angles of the work. This is 
the neatest method of attaching the six pieces, 
but as the workmanship must be exceedingly 
good, it is seldom employed, and then only in 
works of the best quality! 

Whenever the box and cover arc made to- 
gether, one of the dovetail pins in each of the 
side and end pieces must occur on the line of di- 
vision. This line, which represents the depth of 
the cover, must be gauged all round on the out- 
side, and' should fall exactly on the centre of the 
pins, which must be at least as large again as 
the others, so that when cut in half they may 
equal them in size. The joint pins and dovetails 
must be pared away to a mitre, for if they be left 
square like the others, rectangular lines will be 
seen on cutting open the carcase — that is, se- 
parating the cover and box by the carcase saw. 
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CHAPTER IX. 



^UR readers already know that veneering ia 
Jij the art of glueing a very thin sheet of 
^W. valuahlo wood upon a thick piece of a 
cheaper description. 
Veneer is laid either with a caul or the veneer- 
king hammer. The former is always required for 
Icurved work, of which it must be an exact 
Iconnterpart ; it may alao, when flat, be employed 
r plain surl'aces ; the veneering hammer, how- 
per, can be used only for flat work. 

a surface of the work, and both sides of the 
Beer, muat be roughened al! over by the iooih- 
g-plann, which is fitted with a jierpendicular 
n, the edge of which is serrated bke an ex- 
feediugly fine saw. The small grooves made by 
nia tool are technically called h'ys or irieth, and 
ySbrd the glue a much firmer hold than it could 
Stherwise possess. 
I If the veneer is to belaid by a caul, this latter 
Btiist now be prepared, and should be fully as. 
M-gB as the work, and several pair of screw- 
> Also be selected. Each 
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mpa consiatB of two strong bars of wood, con- 

uted at the ends by screw-bolts and nuts. The 

tiler edges of the bare should be slightly convex, 

or rounding in the direction of their length, so 

that they may touch tlie middle of the caul and 

under side of the work earlier than the outer 

Bedgea or margin. The bars must he adjusted to 

^fejB proper distance apart, so that the caul and 

■rork may just slip between them, for if too 

Btnch be left to screw up aflei' laying the veneer, 

Hiie glue will loso its fliudity before the pressure 

Kb applied, and the work may bo unsound in 

^Btmsoqnen ce . 

^B We will now proceed to lay a piece of veneer 
^Bth a fiat caul. The caul must bo placed near 
^Be fire so that it may be made thoroughly hot, 
^■re, however, being taken not to scorch it ; and 
^Be sides should be frequently changed to equalize 
^He inSuence of the heat, which may otherwise 
^wtort the surface. The upper surface of the 
^ferk, and both sides of the veneer having been 
^■pthed, they are next made very warm, and the 
^Krface of the work is brushed over quickly with 
^^tey thin glue or size ; the veneer is then glued 
^Kd laid on the work, Ijeing hastily rubbed down 
^K the outstretched hands of two or thi-ee work- 
^Ben ; the hot caul is then placed on the veneer, 
^■nd the clamps are slipped on and screwed down 
Hbintervals of two or Uiree inches. The heat of _ 
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fie caul qaickly penct rates the thin veneer, 
making the glue exc«edingly fluid, jiiid the pree- 
suppliod by the clamps soon expela tha 
greater portion of it, and causes the veneer to 
bed very closely to the work. The clamps must 
be screwed down as evenly as possible, so thafr 
the surplus glue may escape freely from ths 
centre of the work. This may generally be en* 
Bored by screwing down both ends of the clasipB 
uaily, 90 that the bars, which are sligttly 
rounding or convex, may touch the centre of the 
work first, gradually yielding as the presaor^, 
increases, until they bear throughout. 

The same method ia pursued when laying 
veneer upon curved works, but the face of t" 
caul, as before observed, must be an exact 
counterpart of the surface to be veneered. Thff 
clamps must not be removed until the work i 
quite cold ; or for about twelve hours. The giro 
is not considered to be thoroughly hard under 
two or three days, and if it be disturbed before 
quite dry, the soundness of the work is en- 
dangered. Sometimes the work is laid on the 

loor, the veneer downwards, and is then covered 
with shavings, which exclude the air, and c 
the drying to proceed more gradually. 

Tlie amateur will seldom, if ever, have occasioii 
to veneer curved works, and will not, thereforej- 
require apparatus audi as elampa and cauls. 
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meering hammer is the only tool requifed for 
laying vuneer on flat surfaces. This hammer, 
which has a very wide and thin pane, may be 
purchased for abont two shillings or half a crown. 
Sometimes the workman prefers to make the 
liammer himBclf. As this ia not difScult of ac- 
complishment, some of our readers may desire to 
Q the same. The hammer head in this case is 
lade of a block of hai-d wood, about thi-ee or 
r inches square, and a round handle is inaei-ted 
I the centre. One of the sides is nest sawn 
town abont an inch, and a piece of sheet iron or 
beel, say an eighth of an inch thick, is tightly 
1 iiito the kerf, and should project about one 
r of an inch. The edge of the sheet metal 
r pajie must be rounded with a file and made 
site smooth, so that it may not injure the sor- 
B of the veneer. The opposite aide to that in 
Thich the pane is fitted should be rounded so 
that it may not hurt the workman's hand, as he 
will be obliged to press heavily on the head to 
make the hammer act efficiently. 

Everything being in readiness, the surface of 
the work, which has been made as hot as pru- 
dence will permit, is hastily covered with very 
flnid glue, which should also bo as hot as the 
water bath can make it. The veneer most next 
be brushed over with glue on the side which it 
to be laid on the work, ^nd just before laying, it 
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iibuuli] bo hdd bufon- u- 6re of shavingB to lenS 
the gino porfoi'tly fluid, its it soon loses its 1 
however uxpuditiously tbe operation may be p 
fiirmcd. After turning the veneer down iip« 
thi-' work, it muat bo rubbed over with the o 
■tretcilnsd handi* of two or throe people, the pre 
aiire being firat applied at the centre and | 
dually extended towards the margin. Theupp^ 
Hide of tlio venetT is now washed over with, hd 
Hijio, wliicli nervea the double purposf 
ing froBh lioJit to the rapidly-cooling glue, aui 
U'WNL'uiiig tho friction of tho veneering bammerj 
which wo are now about to use. 

Ono man would scarcely bo able to lay a piefl< 
of'vouoer sutisfactorily ; and as the sonndneas o 
the work in a great measure depends upon th( 
deMpateh with which it is conducted, as many 
hands uh can be Bpared, or as can convenientlj 
nssiHt, generally lend their aid. 

The pano of the hammer is applied at th 
middle of tho work j the operator bears heavily oi 
the head, and slowly wriggles the tool by it 
handle towards tho margin. Ho again returns 
to tho centre, and works down a lino a little tO 
one side of tho former course, and so on re- 
posted ly, until tho entire sui-face has be^ 
traversed. 

During tho operation the surface of the veneeo 
must bo frequently washed over with, hot size, : 
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1 the friction of the hammer, and to siipply 
reBh heat to the glue. Inattention to this pre- 
caution would probably result in the destruction 
tf the veueer. The pressure applied to the 
iftiTOW edge of the pane is apt to cause it to tear 
he veneer if the latter become nearly dry. The 
eat and moisture supplied by the size tend to 
nake the veneer pliitble, and ^-eatly facilitate 
16 escape of the glue, which accumulates in 
dvancti of the paue in its progress from the 
mtre of the work to thu margin, where it is 
ischarged. The solidity of the work may 
enerally be tested by tapping the surface all 
f with the back of the hammer ; and if some 
f the blows produce a dull hollow sound, the 
L actual contact at those parts 
it3i the foundation or work, Tlie pane must 
^in be applied to the faulty spots, and if the 
be be too far set to yield, the inner vessel of 
IB glue-pot may be placed thereon, to famish 
te necessary warmth. The difficulty of the 
rooesa materially increases with the magnitude 
f the work, and souuducss is more uncertain 
tan when cauls and clamps are employed. The 
mer is very useful for laying narrow strips 
r for small works that can he quickly completed, 
id in such eases is generally used, although the 
^ore-named apparatus may be at hand, 

1 works when in use be placed too 
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ctoRe to tbc lire, tlie veneer id apt to hecoma 
I blistered, and it is ini possible to rectifj- 
I mischief except by re-laying. To remove tba 
I voDuor, tilt! surface mast bo washed with botli&g 
water, and then wiped with a coarse cloth, to 
I remuvc any dirt or grease that may adhere to iL 
The article must next be placed with the 
towards the fire, or a hot eanl may be 
upon it. When thoi'oug'hly hot, tJio at 
must be rubbed over with linseed oil, and 
exposed to the tire, or supplied with u fresh 
I The oil will soon sink through the veneer, 
I Boften the glue, when the edges of the v 
may bo gently raised by a i-hisel, being 
cortifut uot tu split it. The heat and upplicatit 
of oil must be continued until the veneer is ei 
titely separated from the foundation. 

Before attempting to re-lay the veneer, all tlM 
old glue mnst bo scraped off, after which eitltei 
of the processes we have described may 1m 
adopted. 
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CHAPTER X. 

VARNISHING AND FRENCH POLISHING. 

HE beauty of the handsomely-figured 
woods is greatly enhanced by polishing, 
and the surface of the work is also less 
. likely to be aflTected by moisture. Pine 
md other soft woods which are frequently stained 
in imitation of the more showy varieties, are 
generally varnished. Carved works which are at 
all intricate are almost invariably varnished. 

The surface of the work must be very carefully 
finished, previous to the application of either 
varnish or French polish. Clean and straight- 
grained woods can be planed so smooth that the 
application of fine glass-paper will impart the 
requisite finish. Some of the ornamental woods 
cannot be smoothly planed, owing to their cross- 
grained nature, the surface must therefore be 
completed by scraping with a steel scraper, and 
rabbing it with glass-paper. Any imperfections 
in the surface, such as cavities left by knots 
which have fallen out, or slight flaws, must be 
filled with stopping, which must not, however. 
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contain any oil or grease ; some of the gmna, or , 
wax, coloured to resemble the work, should \)0 
employed. 

The varnisli may be placed in nn ordinary pra- 
serve-jai', across the month of which a string 
wife should be stretched, for wiping the brual 
upon every time it is dipped, as much waste t 
occasioned ty pressing the brush against th 
edge of the jar, wlien we wish to remove th 
surplus varnish, Sufficient vai-nisli should b 
poured into the jar to cover the hairs of th^ 
brush, which will thereby be kept soft and ii 
good working order. When not in use, the jfl 
must be closely covered to hinder the evaporatioi 
of the spirit, otherwise the varnish will becom 
too thick ; and if dust be not carefully escludef 
the varnish will be spoilt. If the varnish becom 
too thick, its fluidity may be restored by addiii 
a small quantity of spirits of wine. TurpentiB 
and oil varnishes must bo thinned by tHeir i 
spectivo solvents. 

Spirit varnishes are generally applied with 

camel's hair brush, which must of course vary i 

size according to the magnitude of the wori 

When the surfaces are extensive, large 

I camel's-hair brushes arc used ; but they are i 

, thin in proportion to their width, that the 

I cannot hold much varnish, and require to 

h£K^t^t>Iy re-£lled when working on a Isv 
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vface, whereby the difficnity of laying a smooth 

tot is greatly increased, lb ia advisable under 

^se circumstances to dilute the varnish with a 

jile spirits of wine, which will make it flow 

Ire readily, and prevent it drj-ing too rapidly. 

■pontine and oil varnishes are applied with 

Sishes formed of veiy fiue and soft bristles, and 

metimes ordinary oil colour-brushes are em- 

; but these latter are generally too harsh, 

gld the adhesion of the vamiah is apt to draw 

|lt the hairs, which are not so well secured as in 

"oper varnishing brushes. 

(Whether the varnishes be spirit, turpentine, 

[ oil, they must be so flnid, that they will 

read or flow evenly over the entire surface. 

1 far better to apply several thin coats than 

flay on one or two of greater thickness ; and in 

3 latter case it would be almost, if not quite, 

lie to obtain a smooth, regular surface. 

■ The varnish is apt to accumulate at the edges 

f the work, and to He too thickly in any angles 

I mouldings with which it may be ornamented. 

(} avoid this, the varnish, must be first applied 

I a little distance from the edge, which may be 

fcibsequently coated when the brush is nearly 

Bipty. The brush must be used from end to 

pd of the work, the strokes being rapid and 

ght, at the same time taking caro to work out 

y air-bubbles that may form. If the 
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RmBll, very littlo difficulty will bi 
as the brush cim bo passed over it at one Btrde 
and if this stroke appear ijnperfcct, a eocoM 
stroke may be made at right angles to the fin 
and, if necessary, a third may be made in & 
same direction as the first. This most 1 
r[nickly done, otlierwise the vamiah will begin i 
set, and streakj' lines will be left on the i 
If any of tlie hairs of the brush become dettu^a 
and stick on the varnished surface, they must 1 
immediately removed before the varnish hra^en 
If this bo noglocted until the varnish is dry, & 
hairs or other extraneous matter must be can 
fully picked out with the point of a pen-knij 
and the surface must then be rubbed level wi 
fine glass-paper prior to the next coat. • 

Vamiahing should be conducted in a wan 
and thoroughly dry Eitmoapherc, and the wot 
must be allowed to acquire the same tomperatoB 
as the apartment before commencing operation 
This is specially important when using spiiii 
varnishes, which arc exceedingly susceptible 1 
moisture, and cold currents of air or draughti 
which will chill the varnish and deprive it of i{ 
brightness. The presence of invisible moistnt 
or vapour in the atmosphere is soon made e^ 
parent by the milky, opaque appearance it in 
parts to the varnish. The brightness of tl 
coat may sometimes be rest 
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ickly and lightly applying anotlier coafc before 

B former becomes aet, having taken necessary 

nations to provt^nt a recurrenci? of the 

rioua failure. The newly- varnished surface 

raid then be held at a moderate distance from 

e fire, in order to li([Qify the chilled snrface and 

we ita bi-iUiancy. (Ireat cai'e must be taken 

t to placo the work too close to the fire, as the 

is very easily blistered : should this 

jnr, the only remedy is to clean ofi" the varnish 

ith glass-paper, aad recommence the operation. 

[ The difficulty of laying an even coat of ramiah 

I greatly increased when the surface to be 

)vered is extensive. It is generally advisable 

i nee the brnsh from one edge to the other in 

flie narrowest direction. If the surface be too 

wide to admit of this course, the varnish must be 

laid in separate portions, thinning off the edges 

of each portion with the brnah, in order that they 

may overlap each other, and so disguise the 

joint, 

, Each coat of varnish must be allowed to bo- 
3 thoroughly hard before applying the next, 
p.tiie latest coat shields the one below it from 
I air, and prevents it drying properly. The 
»8sive coats must be laid aa expeditiously as 
Bible, as the fresh varnish is very hable to 
1 that which has been previously applied, if 
b Inufili be passed frequently over it, and to 
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occasion an iu'egular chilled appearance ii 
new surface. It may be observed, that if a 
face present any inequahties, it must be rabbi 
over with fine glass-paper before laying the n( 
coat. As a general rule, spirit varnishes reqi 
from three to four boors for drying between ei 
coat ; turpentine varnishes about ten or tweli 
hours ; and oil varnishes at least twenty-foi 
hours. The time allowed for drying must 
some measure be regulated by the state of HiS. 
atmosphere, and the quantity of spirit, turpen- 
tine, or oil contained in'the varnish. The h( 
ness of the varnish may be tested hy pressinf 
the knuckles on the surface ; if no mark be h 
the varnish is quite dry and in a fit state to 
eeive a fresh coat. 

If the work is required to bo very highly 
ihed, the varuish may be pobshed when th^ 
last coat has become thoroughly hard. It n, 

' presumed that the surface is free from brush- 
marks, or other blemishes, before any attempt is 
made at polishing, which otherwise would be so 
much labour wasted. 

Mix about two ounces of finely-powdered 

Itripoli with water to the coiisistency of thick 
; apply a email quantity to a piece of fine 

Bfflannel which has been folded four times, and rub 

|the surface of the work with moderate pressure. 
at be taken to keep the surface wet 
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['dnring tlio process. The progreaa of tho polish- 
og may always be ascertained by wiping a small 
lortioa of the work with a spongti, and when the 
se has an oven glos3, the tripoH may be 
1 off, and the work di-iod with a clean wash- 
9r. A little fine tallow or mutton-auet must 
*)w be taken on the finger, with which the 
u-face mnat be touched in several places. Tho 
e is then rubbed with the fingers or the 
of the hand; clean wheat-flonr is next 
i over the work, and is also rubbed with the 
togers ; after the removal of the Hour, the sm-face 
ihould be gently rubbed with an old silk hand- 
iBrdiief, which will impart a brilliant lustre to 
B varnish. 

French polish is a varniah or lacker, wliich is 

1, however, appUed with a brush, like ordinary 

STamiah, but is diatributed with a soft rubber. 

[.^The rubber sometimes consists simply of a piece 

lpf clotLj or list, or of a small ball of cotton wool 

r wadding inclosed in a piece of hnen rag. The 

[oth rubbers are formed by coiling a narrow 

3 of cloth from which the selvedge or list has 

L to a diameter of two or three inches, 

ing to the size of tho work in hand. The 

fe, which is left by tearing off tho hat must 

Q moistened with the polish and applied to the 

■k, or, if preferred, a linen rag may bo placed 

r it, which can be renewed at any tivo-e. ^h 
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I French polisti is made in many ways, but the 
E simplesb and perhaps the best is formed by dis-^ 
I Bolring two pounds of shellac in one galloi 
I spirits of wine without hoat. The amatour 
I easily make his own polish, and in any convenient 
I quantities ; say two ounces of shellac in half a 
I pint of spirits of wine as a minimum. If by 
I evaporation the polish become too thick, fresh 
■ spirit can be added, but if made too thin in tha'^ 
I first instance, delay may be occasioned by havingf ■ 
I to dissolve additional lac before the polish can be 
I used. The proportions already recommended 
I will be found satisfactory. 
I The surface to be pobahed must be rabbedJ 
I perfectly smooth with the finest glass-paper, 
I finishing off with that which is nearly worn out, 
I The dust must be wiped off with a clean cloth, 
I and the surface should be carefully examined,' 
I and any scratches removed. 

I If the rubber is to be made of wadding, ths 
Klatter must be pulled to pieces, and all the hard 
Kmotty portions rejected. A rubber of about ao- 
Rich and a half in diameter will be large enough 
Hbr & surface of three or four square feet in extent. 
B^he wadding should be thoroughly saturated 
B^th polish, squeezed moderately dry, and placedi 
Hn the centre of a single thickness of soft linen 
^Pg, which is then gathered up behind and 
Ked. A few drops of linseed oil aro placed 
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Jnx t&e face of the rubber, which is then fit 
for use. 

The rubber may now be applied to, and moved 
Over, the surface of the work with circular strokes 
of uniform size, the motion being continuous and 
the pressure very slif!;ht. Tlie position of the 
atrokea should be frequently changed in order to 
distribute the lacker evenly, otherwise some 
portions of the surface will be too thickly coated, 
frhilat other parts are neglected. The rubber 
must be kept in motion until the entire surface 
las received a uniform coat of lacker, occasion- 
illy squeezing the rubber gently between the 
ingers, to cause the polish to exude from it. 
iVTien it is wished to remove the rubber, it 
nust not bo hfted vertically, but should be swept 
iff at the margin of the work, during one of the 
;ircular strokes, and it must never bd allowed to 
emain stationary, as it would adhere to the 
loliah and cause a blemish. 

The polish must be allowed to become 
horoughly hard, and should then be rubbed 
iver with a worn piece of glass-paper, to remove 
,ny irregularities in the lacker or rising of tho 
;rain of the wood. Several coats must be ap- 
ilied, and treated in every way like the first. 

Directly the lacker becomes hardened on the 
o,g of the rubber a new piece must be substi- 
, as the hard lacker is liable to sc'cb.'Wr, Vatt 
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Sender coat of poliah. This opportunity may be | 

taken to re-aaturate the wadding, which mnst, I 

itowever, be squeezed aa diy aa on the first I 



When the grain of the wood appears to he waB 
filled with the lacker, and the snrfaeo even and 
tolerably bright, the cloudy marks occasioned by 
the oil which was put on the rubber may bo 
removed, by taking a clean rubber inclosed in a 
fresli piece of soft linen rag, a few drops of spirits 
of wine being placed on the rubber instead of 
lacker. The work must he rubbed very lightlyi 
beginning with circular strokes, and as tho surface 
ues dry it may be finished with straight 
itrokes in the direction of the grain, passing tha 
rubber quite off the end of the work. Tha 
polishing may be considered complete when &a 
rubber is quite dry. 

After the lapse of a few days, the polish will 
be partially absorbed by the grain of the woodj 
and it will be necessary to apply another thin 
coat of lacker. The surface must be lightly rubbed 
with nearly worn-out glass-paper, in order thafe 
the last coat of lacker may be laid under tha 
most favourable circumstances. This last, when 
quite hard, will require, like the one preceding^ 
to be finished with a clean rubber and spirits of 
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